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INTRODUCTION 
Behaviours of human beings develop in response to interaction between 
inherited limitations and environmental factors. Man also inherited a basic 
temperament from the ancestors perhaps i.e. lively or dull, emotional or 
unemotional, but the general traits can be changed a good(dual^by his upbringing 
and experiences in life. Though many of our special personality traits are due 
primarily to environment however,biological factors influence all aspects of our 
behaviour including the basic temperament, primary reaction tendencies, stress, 
tolerance and adoptive resources. Thus a wide range of biological conditions such as 
defective genes^ disease, endocrine imbalance, malnutrition, injuries and other such 
conditions that interfere with normal development and functioning are potential 
causes of abnormal behaviour. 
The heredity not only provides potentialities for development and behaviour 
typical of the species but also is an important source of individual differences. Since 
our behaviour is inevitably influenced by our biological inheritance it should hardly 
be surprising that certain vulnerabilities have their roots in the genetic material of 
chromosomes. The chromosomal anomalies interfere directly with the normal 
development of the brain. Others are more subtle defects but they can still render a 
person susceptible to the most severe of the mental disorders. These subtle 
influences are transmitted in the genetic code itself, manifesting themselves as 
metabolic or biochemical irregularities. Psychogeneticor behavioral genetics is a 
r 
newly rising and challenging field which deals with all types of normal and 
abnormal behavioral traits in all animals as well as human being. 
The great majority of people show normal behavior with slight deviation in it 
in certain specific conditions. However a small group of individuals almost in every 
population deviates from the normal in an infavorable or pathological direction,-
included in this small fi^ction are the individuals marked by limited intelligence, 
emotional instabilities, personality disorganization and character defects. These 
abnormal deviants usually classified by the psychiatrists into four main categories 
i.e. antisocial personality, mentally defective people, sufferers of psychosis and the 
sufferers of psychoneuiosis. 
The etiology of most of these disorders reflects the genetic background; some 
are chromosomal anomalies while others may gene mutations. Most among these 
are abnormal behavioral traits like psychosis and psychoneurosis. Included in 
psychosis are severe mental disorders that tend to shatter the integration of the 
personality and disrupts the individuals social relationships. The behavior of 
psychotic patient is too bizarre, unreasonable and impropriate. It is necessary to 
supervise them closely, or hospitalize them. Psychotic patients because of their 
peculiar and unpredictable actions constitute a potential threat to the welfare of 
others. It is because of these reasons perhaps that the psychotic disorders i.e. 
schizoplirenia and bipolar depression etc. have been the subjects of psychogenetic 
studies quite commonly as compare to the psychoneurotic disorders, which are 
minor mental disorders characterize by inner struggles and discordant social 
relationships. 
Psychoneurotic symptoms are anxiety, feeling of inner tension, restlessness, 
idea of inadequacy, depressed spirits to concentrate or make decisions, memory 
disturbsmce, hightend irritability, irrational fear, obsessions, compulsions and 
inabilit]/ to enjoy social relations. 
TTie normal person who experiences a sense of emotional shock may be 
speechless or paralyzed for a few minutes, he/she may faint, feel weak or complains 
irregulair heart action or nausea, soon he regains control on himself and his 
symptoms disappear following a similar or milder emotional shock. On the other 
hand a psychoneurotic may sufifer for months from loss of voice, paralysis, general 
exhaustion, cardiac instability etc. A normal individual may be best with temporary 
anxiety and a feeling of inferiority, but a psychotic may retain this attitude in an 
exaggerated form. Many individuals have fear of germs and take reasonable 
precautions to avoid infection but unlike certain psychoneurotics (OCD patients) 
they do not wash their hands a hundred times a day. 
Though the psychoneurotic disorders i.e. anxiety disorders, (OCD, phobia 
etc.) are most widespread amongsi the menial disorders, they produce only mild to 
moderate illness and therefore these are mostly studied by psychologist, not by 
r 
psychiatrists and psychogeneticists. The other reason perhaps of less researches is 
that there are no concrete genetic evidences reported for these disorders and also due 
to the fact that most of these are not following the classical Mendelian inheritance 
patterns. Therefore these are categorized under the complex genetic disorders, 
which may involve combined effect of mutations in multiple alleles/genes and a 
number of enviromnental influences that generally control their penetrance and 
expressivity in a given population. 
The anxiety disorders are the most common type of psychoneurotic disorders 
in human population. The study of anxiety disorders poshes a challenge because 
anxiety can be manifested through a variety of phenomena showing subjective sense 
of increase; a set of behaviour such as avoidance and restlessness or a physiological 
response originating in the nervous systems, such as increased heart rate, 
perspiration and muscle tension. These phenomena are not in themselves abnormal 
but are considered "disorders" when they lead to marked distress or impairment in 
function. Even the realm of anxiety disorders, the subjective experience of anxiety 
differs markedly. In Panic Disorder (PD) and Generalized Anxiety Disorder (GAD), 
the anxiety is unfocused. Phobias and Posttraumatic Stress Disorder (PTSD) involve 
a fear around by specific identifiable objects or situations and in Obsessive 
Compulsive Disorder (OCD), anxiety occurs when the patient resists a thought or 
behaviour. 
CLASSIFICATION OF ANXIETY DISORDERS ACCORDING TO DSM-IV-
^ [n 1952 the American Psychiatric Association committee on Nomenclature 
< ^ 
and statistics, published the first edition of DSM-I i.e. Diagnostic and ^tist ical 
m 
/ 
i I anual, DSM -11 published in 1968 and four editions are published since then. 
Ifhe psychoneurotic airxiety disorders underwent significant diagnostic 
revision with the publication of DSM-III (American psychiatric' association 1980; 
Frances et al 1993, Zal, 1988). As most recent family and twin studies of 
psychosomatic have employed DSM-III/DSM-IIIR criteria (1987) changes in 
classification system reflects the evaluation and refinement of definitions and 
diagnostic criteria for these disorders. This is an ongoing process and other 
psychiatric nomenclatures such as the international classification of diseases (ICD-
9; ICD-10) apply a different classification system, (Torgerson 1986). The fourth 
edition of Diagnostic and statistical manual of mental disorders (DSM-FV) 
published in 1994, is the latest most up-to-date classification of mental disorders. 
The fourth edition correlates with the lO"' revision of World Health Organization 
: C ^ 
(W^O's), Intemational classification of diseases and related health problems (ICD-
10) developed in 1992. 
According to ICD-10 or DSM-III/IV classification, anxiety disorders 
comprise panic disorder, generalized anxiety, OCD, phobias, and post-traumatic 
stress disorder (Domschke et al, 2007). 
Basic features of DSM-IV: 
DSM-FV attempts to describe what the manifestations of mental disorders 
r 
are. Specified diagnostic criteria are provided for each mental disorder Those 
criteria include a list of features that must be present for diagnosis to be made, thus 
increasing the validity and reliability of the diagnostic process among clinicians. 
DSM-IV systematically describes disorders in terms of its associated features; 
specific age, culture and gender related features, prevalence, incidence and risk, 
course complications, predisposing factors, familial pattem and differential 
diagnosis. 
DSM-FV provides explicit rules to be used when infonnation is insufficient 
(Diagnosis is to be referred by provisional) or the patients clinical symptoms do not 
meet the full criteria of prototypical category. 
DSM-IV is a multi axial system of evaluation that evaluates the patients 
along several variables and contains five axes. Out of these axis I and II deal with 
the entire classification of mental disorders-17 major classifications and more then 
300 specific disorders. 
The classification of anxiety disorders in DSM-IV and in tenth edition of 
International Statistical Classification Diseases (ICD-10), is broadly similar. 
Heredity has been recognised as a predisposing factor in the development of 
anxiety disorders since at least 19 century. Although psychodynamic and learning 
theories remain significant, recent decades have been marked by a growing interest 
in and focus on genetic contributions to the etiology of anxiety disorders particularly 
panic disorder (PD). What is currently known about the role of genetics in the 
etiology of the anxiety adoption disorder is based on data gathered from family and 
adoption studies. As well as more recent genetic linkage and association studies. All 
S 
observationirely on the collection of informations! about the occurrence of phenotype 
within pedigree with known pattern of genetic co-variation (Environmental 
conservation is also controlled in certain designed). 
A study using DSM-II-R criteria confirmed that Generalized Anxiety d'isorder 
(GAD) were more frequent (19.5%) among the first degree relatives of proband with 
GAD than among first degree relatives of controls (3.5%). Twin studies showing a 
high concordance for anxiety disorders between monozygotic twins than dizygotic 
twin pairs, suggesting that the familial association has genetic cause (Slater and 
Shield, 1969). A study of a population sample of several twins' pairs confirmed that 
GAD has genetic cause about 30% with the remaining variance related to 
environmental factors (Kundler et al 1992. b). 
It has been suggested that genetic factors are involved in the pathophysiology 
of anxiety disorders. A greater risk of developing anxiety disorder in 1^* degree 
relation of patients with PD has been observed in family studies (Crowe et al. 1983; 
etc.). jt supports the hypothesis of genetic contribution to predisposition to panic 
disorder (PD) as well as other anxieties. 
Researchers have investigated specific temperamental factors which affect 
the development of anxiety disorders in children and adolescents. It is clear that 
children have an inherited neurobiological predisposition to increase the 
physiological activity and anxious symptoms in the context of unfamiliar 
environments and consequently are more vulnerable to one or more of anxiety 
disorders. 
In an estimate it was found that 20% of healthy children are bom with such 
temperamental bias which is called "behavioural inhibition", hi some recent studies 
behavioural inhibition was associated with social anxiety disorder in these children 
whose parents have PD. This evidence suggests that parental PD and childhood 
behavioural inhibition could be used to identify children at high risk for social 
anxiety disorder. Certain psychological studies also suggested that "behavioural 
inhibition children" may be susceptible to anxiety or PTSD after threatening events. 
However, it is noteworthy to point out that majority of behavioural inhibitions show 
the importance of other intervening biological and genetic factors i.e. the 
neurobiological phenotype and genotype associated with temperamental risk factor 
for anxiety disorder. 
PHOBIA 
The term phobia derived from the Greek word meaning "Fear" or "dread" 
and is used to cannot an unreasonable and irrational anxiety unwarranted by the 
degree of realistic danger posed by the situation. A phobia disorder defined 
clinically as "a persistent and irrational fear of a specific object, activity or situation 
that results in a compelling desire to avoid the dreaded object, activity and situation 
(American Psychiatric Association, 1980)". 
Fsychopathologists define a phobia as a disrupting fear mediated avoidance, 
out of proportion to the danger posed by a particular object or situation and indeed 
recognized by the suffers as groundless. The feared object or situation has a very 
specific meaning to the person who is suffering fi"om the phobia. 
When are fears considered phobias? 
Fear is an adaptive human response to danger. It serves a protective purpose, 
by activating a "fight or flight" response of the sympathetic nervous system. When 
faced with danger our excess adrenaline prepares us to fight or to flee the physical 
threat. The fight or flight response includes an increase in heart rate and blood flow 
to our large muscles, (better'enabling us to react to the emergency. 
Blood sugar also increases, providing us with more energy. With olir bodies 
and minds alert and ready for action, we are able to respond quickly and protect 
ourselves. 
Although it is normal and even helpful to experience fear in dangerous 
situations, with phobias the danger is greatly exaggerated or imagined. Many of the 
phobic objects or things which would cause discomfort under certain circumstances 
in a number of people can cause much more intense anxiet}' in the phobic subjects, 
that is the fears become a reason for concern when persistent and interfere with the 
daily functioning of the sufferer, when a fear reaches this end of intensity, it is often 
identified as a phobia. 
Physical symptoms of phobia: 
The individual may experience a whole range of physiological responses in 
the presence of phobic stimuli, including: 
Increased heart rate 
Palpitations 
Perspirations 
Nausea 
Diarrhoea 
Dizziness 
Sensations of chocking 
Suffocation etc. 
The phobias are reporting at the phobic level in the age of onset by expert in 
recall of past symptoms. Though the experience of phobia is relatively common and 
their physical characteristics are generally well understood, there is no real 
consensus on the neurobiological basis of phobia. Instead there are currently several 
different models and theories that work to try to understand how and why phobias 
occur in the human brain. Most hypothesis regarding phobias take different 
approaches from biological to psychoanalytic to evolutionary. 
There are several stimuli that are shared by most phobic people because many 
phobias with a couple of exceptiori', relate more closely to pre-technological 
societies. Thus, some scientists such as Martin Saligman^^Qlieve that people are 
inherently "prepared" to fear certain objects. In other words, our phobias relate 
closely to the perils of our ancestors, as through natural selection. Other scientists, 
such as Le DOKX (1998) believe that preparedness and the ease of conditioning are 
the results of certain persisting neurobiological conditions that exist evolutionarily,* 
these conditions are turned on with relative ease. 
Most people do not recall having an initial negative interaction or trauma 
associated with their phobia. Similarly, there are many cases in which patients have 
without or about never come in contact with their phobic stimulus. ForQntense\many 
people who have flying phobias have never actually been on a plane. Infact^almost 
half of all phobic people have never had a painful experience with the object of their 
fear. In addition, a very small number of stimuli comprise the majority of phobias. 
In the same way, not all individuals who are presented with a fear inducing stimulus 
develop phobia. 
The most widely accepted classification subdivides phobias into three main 
types (American psychiatric associationl980). 
/ 
/ 
(i) Agoraphobia 
(ii) Specific/simple phobia 
(iii) Social phobia. 
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In the "United State's diagnostic system" the symptoms of agoraphobia can 
be similar to those of some of specific phobias (heights phobia and other situational 
phobias) and some types of social phobias. In agoraphobia and specific phobia 
however, the focus is fear itself, with social phobia on the other hand the person's 
focus on how others are perceiving him/her. Patients diagnosed with agoraphobia 
tend to be more afraid of their own internal physical sensations and similar cues 
than of the reaction of other perse. 
Ill case of specific phobia, the person fears very specific object or situations, 
i.e. insects, spiders, blood, needle, water, heights, etc, whereas in agoraphobia, the 
person generally fears a variety of situations (being outside of the home alone, or 
travelling on public transportation, inducing a bus, train or automobile fof<ammfto. 
AGORAPHOBIA 
Agoraphobia is an anxiety disorder characterised by intense fear related to 
being in situations fi"om which the escape might be difficult or embarrassing (being 
on a bus, train or airplane etc.) or in which help might not be available in the event 
of panic attack or panic symptoms. (Panic is defined as extreme and unreasonable 
fear and anxiety.) 
According to Marks (1969) the most common clinical feature of agoraphobia 
is a fear of leaving the house alone and to be at a place or situation from where the 
escape is not easy.|5erhaps for this reason this is the most common phobia seen in 
the psychiatric clinics. 
According to the handbook used by mental health professionals to diagnose 
^ . ' '•> r --
mental disorders i.e. The diagnostic and statistical manual of mental disorder; IV 
edition text revision also known as DSM IV TR, patients with agoraphobia are 
typically afraid of such symptoms as feeling dizzy, having an attack of diarrhoea, 
fainting or going crazy. Other physiological symptoms are: 
(A) SYMPTOMS OF AGORAPHOBIA-
• Trembling 
• Breaking out in a sweat 
• Heart palpitations, 
• Nausea 
• Fatigue 
• Rapid pulse or breathing rate 
• Parasthesia (tingling or "pins and needles" sensations in the hand and feet) 
• A sense of impending doom. 
(IB) The anxiety associated with agoraphobia leads to avoidance of situations that 
involve; 
Being outside one's home alone 
Being in crowds 
Being on a bridge 
Travelling by car or public transportation 
Inside tunnels or in a small enclosed room 
In theatres 
Standing in line 
The close association in agoraphobia between fear to being outside one's 
home and fear of having panic symptoms is reflected in DSM IV-TR classification 
of two separate disorders: Panic disorder (PD) with agoraphobia, and agoraphobia 
without PD. PD is essentially characterized by sudden attacks of fear and panic. 
There may be no known reasons for the occurrence of panic attacks; they are 
fi-equently triggered by fear producing events or thoughts, such as driving, or being 
in a elevator. PD is believed due to an abnormal activation of the body's hormonal 
system, causing a sudden "fight or flight" response. 
The chief distinction between j*D witlj-agoraphobia Wd agoraphobia without 
PD is that patients who are diagnosed with PD with agoraphobia meet all criteria for 
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PD, in agoraphobia without PD, patients are afraid of panic, like symptoms in pubhc 
places, rather Ihan full blown attacks. 
People with agoraphobia appear to suffer from two distinct type of anxiety. 
Panic and the anticipatory anxiet}' related to fear of future panic attacks. Patients 
with agoraphobia are sometimes able to endure being in the situations they fear by 
"gritting their teeth", or by having a friend or relative accompany them 
DSM - IV Criteria for Agoraphobia: 
^fote: Agoraphobia is not a codable disorder. It is discussed at the specific disorder 
in which Agoraphobia occurs (e.g. panic disorder with agoraphobia without history 
of panic disorder). 
Anxiety about by being m places or situations from which escape might be 
difficult (or embarrassing^ or in which help may not be available in the event of 
having an unexpected or situationally predisposed panic attack or panic like 
symptoms. Agoraphobic fears typically involve characteristic clusters of situations 
that include being outside the home alone; being in crowd or standing in a line; 
being on|bridge and travelhng in a bus, train or automobile. 
^ A 
Genetic Studies of dgoraphobia: 
The causes of agoraphobia are complex and not completely understood. It has 
been known for some years that anxiety disorder tend to run in families. Recent 
researches confirmed earlier hypothesis that there is a genetic component to 
agoraphobia, and that it can be separated from susceptibility to PD. In 2001, a team 
of Yale geneticists reported the discovery of a genetic locus on human chromosome 
3 that governs a person's risk of developing agoraphobia. PD was found to be 
associated with two loci: one on human chromosome 1 and the other on 
chromosome 1 Iq. Hie researchers concluded that agoraphobia and PD are common; 
they are both inheritable anxiety disorders that share some, but not all, of their 
genetic loci for susceptibility. 
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SPECIFIC (SIMPLE) PHOBIA 
Specific phobia is characterized by a selectively circumscribed fear of an 
object or a situation. These phobias are sometimes referred to as "simple phobias". 
The individuals who'exposed to the feared object or situation, experienced cognition 
physiological arousal patterns, and behavior similar to those experienced in all 
phobic disorders. It is usually easy for the individual to avoid contact with the 
phobic object and thus the impairment may be minimal, especially in cases where 
the likelihood of a confrontation with feared object or situation is low, as in snake 
phobia. However individuals with a fear of elevators of or heights may show a 
serious impairment in day to day living as a result of their fear. 
DSM-IV Criteria for specific phobia: 
A- Mental or persistent fear that is excessive or unreasonable caused by the 
presence of animals, receiving an injection, seeing blood etc. 
B- Exposure to phobic stimulus, almost invariably provokes an immediate 
anxiety response, which may take the form of a situationally, 
predisposed panic attack. 
Note- In the children this feature may be absent. 
C- The phobic situation (s) is avoided, or else exdured with intense anxiety or 
distress. 
D- The avoidance anxious anticipation, or distress in the feared situation (s), 
interferes significantly with the person's normal routine (occupational or 
academic functioning or social activities or relationship with others) or 
there is marked distress about having phobia. 
E- In individuals under age 18 years, the duration is at least 6 months. 
F- The anxiety panic attacks or phobic avoidance associated with the specific 
object or situation are to be better accounted for the mental disorders; 
OCD (e.g. fear of dirt in someone with an obsession, contamination), post 
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traumatic stress disorder (PTSD) (e.g. Avoidance of stimuli associated 
wiih a severe stress etc.), separation anxiety disorder etc. 
Several psychogeneticists group the specific pliobia according to the nature of 
the phobic stimuli. Although this classification method is entirely with flaws, it is 
useful for description purposes. The most commonly recognized categories of 
circumscribed fear include five types of specific phobia, i.e. 
ANIMAL PHOBIA-
Animal phobias are fear caused by an animal and/or insect. These are 
monosymptomatic and isolated fears, such as fears of lion, cats, dogs, spiders, birds, 
snake rodents, cockroach etc. Fear of animals appears in preschool children at the 
age of 3-5 years. 
NATURAL ENVIRONMENTAL PHOBIAS-
These phobias or fears are caused by objects and factors found in the nature. 
Examples include fear of height, fear of storms, fear of water, and fear of darkness 
etc. The age at onset for these phobias is between 4-14 years. 
SITUATIONAL PHOBIAS-
The fears triggered by a specific situation are categorized here. Examples 
include fears of enclosed places, fear of heights, fear of flying, fear of dentist, fear 
ofopen places etc. 
BLOOD, INJECTION, INJURY PHOBIA-
This category involves fear of medical procedures i.e. surgical operations 
and instruments, needles, injections, blood, bleeding wounds, injury etc. 
This phobia shows slightly different symptoms from other phobias. When 
the sufferer confronted with the sight of blood or a needle he/she experiences not 
only fear but disgust. Like other phobias the phobic shows an initial increase in 
heart rate and blood pressure. However, unlike other phobias this acceleration is 
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followed by a quick drop which causes nausea, dizziness and fainting. Although a 
fear of fainting is common in all specific phobias, blood, injeciion, injury phobia is 
the only phobia where actual fainting occurs. 
OTHER TYPES-
Included all those specific phobias that does not fall into one of the first four 
categories. Examples include fear of choking, fear of illness, fear of death, fear of 
clowns, etc. 
SOCIAL PHOBIA 
Social phobia is defined by DSM-FV-TR an anxiety disorder characterized by 
a strong and persistent fear of social or performance situations in which the patient 
might feel embracement or humiliation. Generalized social phobia according to 
Trower et al. (1978) refers to a fear of most social interactions combine with fear of 
most performance situations such as. 
Speaking in public 
Restaurants 
Parties 
Meetings 
Interviews 
Making complaints 
Writing in public 
Interacting with opposite sex, superiors, strangers or aggressive individuals 
etc. 
In some individuals, all these situations elicit anxiety and in others, the fears 
may be limited to interacting with members of the opposite sex. The common 
denominator seems to be any situation where the individual believe that he or she is 
being observed and evaluated. 
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A number of researchers have indicted that social phobia is associated with 
fears of negative evaluation (e.g.: making mistake, being criticized, behaving 
awkwardly or like a fool, sweating, fainting, blushing, speaking poorly, vaunting 
having trebling head or hands, being rejected, sounding, boring and unintelligent to 
others). Many observations regarding families of social phobic is that the prevalence 
of psychiatric disorders higher than in families of normal control. 
Marks and Gelder (1966) initially defined social phobia to include "fear of 
eating, drinking, shaking, speaking writing or vomiting in the presence of other 
peoples," the core feature being fear of seeming ridiculous to others. 
Social phobia varies in its development and initial presentation. In some 
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young people, the disorder grows out of a long term history of shyness or social 
inhibition* in others, social phobia becomes apparent following a move to new 
school or similar development change. An impoilant distraction that needs to be 
made when discussing social phobia is the difference between this disorder and 
social inadequacy associated with anxiety. Some individuals experience anxiety in a 
wide range of social situations as a result of poor social skills. In these cases, 
anxiety is a reaction to the failure to cope effectively, whereas the socially phobic 
individual fears only failure. Agras (1969) found a fear of social situations to be 
prevalent in the general population. Unlike in other phobia, the sexes are more 
evenly represented in social phobia. 
A. In a recent study in relatives of social phobia probands it was found that 
social phobia, occurring in the absence of other lifetime anxiety disorder diagnoses 
was associated with an increased risk 16% for social phobia but not for other 
anxiety disorders. 
The onset of social phobias usually occurs shortly after puberty and also very 
few cases are reported before puberty. The development of social phobia is also 
influenced by parent-child interactions in a patient's family of origin; also found 
that children of parents with major depression whether or not it is comorbid with 
panic disorders, are at increased risk of developing social phobia. A family pattern 
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of social phobia however is stronger for the generalized than for the specific or 
circumscribed subtype. 
It is likely that those children of depressed parents may acquire certain 
altitudes and behaviours from their parents that make them more susceptible to 
developing social phobia. 
Phenomenological features of social phobia (DSM-IV): 
These features areifoUowing*: 
Reading aloud in front of class. 
Musical or athletic performance. 
Joining in a conversation. 
Speaking to in front of adults and others. 
Ordering food in a restaurant 
Attending parties and dances 
Answering question in class 
Working or playing with other kids 
• Asking the teacher for help 
• Eating in a cafeteria 
• Walking in the hallway 
• Attending gym class, etc. 
DSM-IV: Diagnostic Criteria for Social Phobia: 
A. A marked and persistent fear of one or more social performance situation in 
which the person is exposed to unfamiliar people to possibly scmting by 
others, the individual fears that he or she will act in a way. (Or show anxiety 
symptoms) that will be humiliating or embarrassing. 
Note. In children, there must be evidence of capacity for age appropriate social 
relationship with familiar people and the anxiety must occur in peer sett^gs, 
not just in interactions with adults. 
16 
B. Exposure to the feared social situation almost invariably provokes, anxiety 
which may take the form of situationally bound or situationally predisposed 
panic attack. 
Note: In children, the anxiety may be expressed by crying, tantrums, freezing or 
slirinking from social situations with unfamiliar people 
C. The person recognizes that the fear is excessive or unreasonable. 
Note: In children, this feature may be absent. 
D. The feared social or performance situation are avoided or else endured with 
intense anxiety or stress. 
E. The avoidance, anxious anticipation or distress in the fear or social 
performance situation, interferes significantly with the person normal routine, 
occupation (academic) functioning or social activities or relationship with 
others; or there is marked distress about having the phobia. 
F. In individuals under 18 years, the duration is at least 6 months. 
G. The fear or avoidance is not due to the direct physiological effect of a 
e 
substance (e.g. a drug of abuse, a medication) or a general medicinal, and is 
not better accounted for by another mental disorder. (E.g. panic disorder with 
or without agoraphobia, separation anxiety disorder body dimorphic disorder 
a pervasive developmental disorder etc.). 
Social phobia in children or adolescence: 
Social phobia begins in childhood or early adolescence and rarely develops 
after age 25. As preschoolers, they are shy around strangers and may not speak well 
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to people out side of the family. More children with social phobia than any one 
would expectjhave some mild to moderate speech or language problem. Others are 
shy and also have some disfiguring medical problems which make them more 
noticeable. 
Although phobias are common and they rarely cause considerable distress or 
a significant disruption of every day activities, however, if someone has severe form 
of certain situational phobia, it may irtipact every area of his/her life, from his/her 
relationships to his/her occupational functioning. For example if someone has 
claustrophobia, he/she might turn down a lucrative job offer, if he/she has to ride the 
elevator to get to the office. If he/she has a fear of height he/she might drive an extra 
twenty miles in order to avoid a tall bridge, when avoidance of the object activity, or 
situation that triggers phobia interferes with someone's normal functioning, the 
person is said to be the definite sufferer of the disorder and seeks the proper 
treatment. 
The aim of this study is to investigate the genetic and environmental 
contributions to certain common phobias and to compare our findings with those of 
contemporary studies. 
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REVIEW OF LITERATURE 
ANXEITY DISORDERS-
Anxiety has long been recognized as a prominent symptom of many 
psychiatric disorders. Anxiety and depression often occur together and, until the last 
part of the 19 ^ century, anxiety disorders were not classified separately from other 
mood disorders. It was Freud (1895 b) who first suggested that cases with mainly 
anxiety symptoms should be separated under name of "Anxiety Neurosis". 
During 1970s, three anxiety disorders were recognized and were considered 
to be under the rubric of "phobia neurosis", ''Obsessional neurosis" and "anxiety 
neurosis" which include "panic attack". The anxiety disorders reported te—bc* 
underwent significant diagnostic reversion with the publication of DSM-III 
(American-psychiatric Association, 1980; Frances et al, 1993; Zal, 1988). The 
revised fourth edition of diagnostic and Statistical manual of mental disorder (DSM-
IV-TR) devised anxiety disorders into following groups. 
• Generalized Anxiety Disorder (GAD) 
• Obsessive-Compulsive Disorder 
• Post traumatic stress Disorder 
• Panic disorder without agoraphobia or with agoraphobia 
• Simple/specific phobia and Social phobia 
Anxiety both as symptoms and a syndrome is frequently reported jjy children 
and adolescent. Community based studies have foimd that anxiety disorders are to 
be one of the most prevalent psychiatric disorders (Kashani and Orvaschel 1990, 
1988). 
In one sample of 14-16 years old people the prevalence rate was 17.3%. All 
were showing a sufficient number of symptoms to meet criteria for an anxiety 
disorders. {Kashani and Orvaschel, 1988). Other estimates of anxiety disorder 
prevalence include 8.9% of 7 to 11 years children in a pediatric primary case setting. 
(Costello et al, 1988). 
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It has been established that anxiety disorders aggregate in famiUes 
(MaLrks,1986). Weissman et ai. (1984) reponed that the children of panic disorder 
proband to be are at an increased risk for anxiety disorders. The heritabilit}' 
estimates for a number of adult's anxiety disorders were reported by Kendler et al., 
(1986). 
The high prevalence rates of anxiety disorders in the first degree relatives of 
i-
affected people as comparento controls, were determined. A heritability of 0.43 was 
calculated from a family study by Tambs (1991). Two other population based 
samples on a combination family /twin study, generated heritability estimates 
ranging from approximately 0.20 to 0.35 (Jardine et al., 1984; Tambs and Mourn, 
1993) within 8 to 16 years old range. (Topolski et al., 1997) recently determined that 
the heritability in anxiety disorders ranged 0.23 to 0.45 for males and 0.42 to 0.57 
for females. 
The majority of studies have been in agreement that there exists a genetic 
predisposition to anxiety at both clmical and sub clinical levels (Jardine et al., 1984; 
Kendler et al., 1986, 1992). The family studies demonstrate the possibility of 
genetic transmission but environmental exposure tends to vary with degree of 
genetic similarity. 
In a review of five population studies conducted in the United Kingdom and 
Sweden prior to the development of any comprehensive specific criteria it was 
found that anxiety states were fairly common (about 2% to 4.7%) and more 
prejvalent in women as compar&to men between 16 to 40 years of age. 
These epidemiological studies are very informative because they gather data 
from large number of subjects, statistical techniques and survey community samples 
of patients who are not under treatment. The study of large number of samples 
allows comparison across relevant groups on the basis of differences. 
The principal psychological theory of panic disorder and its association with 
agoraphobia is the fear of'hypothesis)(Goldstein and Chambless, 1978). The theory 
suggests that agoraphobia is not a fear of public places but a fear of having panic 
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attack in public. Panic disorder patients fear their own fear so actually is that they 
misinterpret physiological sensation (Clark, 1986). They njminate about serious 
illness, both physical and mental (Hibbert, 1984). In this over concern they may 
amplify slight physical sensations into signs of impending disaster, which could 
then spiral into full blown panic. 
Evidence of a genetic contribution to those anxiety disorders can certainly be 
found in the literature. The familial aggregation of all major subtypes of anxiety 
disorders has been well established. This review is to assemble and integrate the 
literature relating to genetic research into anxiety-disorders and the possible impact 
of genetic research in this area, because the genetics of anxiety disorders has been 
the subject of a number of reviews (Foley and Hay, 1992; Di Nardo et al., 1988, 
1994; Silverman et al., 1996a, 1996b; Finn et al., 2003). Fears and phobias are 
relatively common in childhood (Merikangas, 2002; et a l , 1996; Barrios et al., 
1988, 1989) and both environmental and genetic theories have tried to explain the 
etiology behind these conditions (Lichtstein et. al 2000). 
Genetic epidemiological studies have documented that these disorders are 
familial and moderately heritable. Linkage studies have implicated several 
chromosomal regions that may harbor susceptibility genes. Increasing evidence 
from family and genetic studies suggest that genes underlying these disorders 
overlap and transcend diagnostic boundaries. Heritable forms of anxious 
temperament, anxiety related personality traits and neuroimaging assays of fear 
circuitry may represent intermediate phenotypes that predispose to panic and phobic 
disorders (Smaller et al. 2008). 
Anxiety and depression symptoms in children and adolescents have been 
shown to be heritable and are also highly correlated. Further more, there have been 
indications in the literature of sex and age differences in the etiology. These studies 
set out to ascertain that to what extent, the genetic and environmental factors that 
influence anxiety symptoms in adults also influence symptoms and whether, these 
are the same in children and adolescents and males and females. (Eley, 1999; et a l , 
1997; Ginsberg et a l , 1997b; last et al., 1987, 1992; Merikangas et al., 2000). 
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It is represented that women have higher levels of neuroticism and twice the 
risk of life time generalized anxiety disorders of men, gender specific effects were 
also explored (Hettema et.al 2004). Panic disorder and phobic anxiety disorders are 
common disorders that are often chronic and disabling, genetic epidemiologic 
studies have documented that these disorders are familial and moderately heritable 
(Smoller, 2008). 
CHROMOSOMAL AND MOLECULAR GENETICS OF ANXEITJ-
Community surve^jhave shown that many of the anxiety disorders are 
amongst the most common of the psychiatric disorder, and that they cause extensive 
suffering and interference with work and social functioning. Anxiety disorders and 
fears are also considered as the genetic disorder (Marks, 1986; Smaller et al, 2000). 
Molecular genetic studies of anxiety disorders also have not yet got much 
success. In part, this may be attributed to obstacles that complicate effort to identify 
genes for any complex disorder of non-Mendelian inheritance pattern which shows, 
genetic heterogeneity, incomplete penetrance and variable expressivity (Lander et 
al. 1994). The success in psychiatric genetics may require the development of a 
"genetic nosology" that can classify individuals in term of the heritable aspect of 
psychopathology (Smoller et. al, 1998). 
Linkage study of panic and phobic anxiety disorders have implicated several 
chromosomal regions that may harbor susceptibility genes; however, candidate gene 
association studies have not established a role for any specific loci to date. 
Increasing evidence from family and genetic studies suggest that genes underlying 
these disorders overlap and transcend diagnostic boundaries. Heritable forms of 
arcfious temperament anxiety related personality trait and neuroimaging assay of 
fear circuitry may represent intermediate phenotypes that predispose to panic and 
phobic disorders (Smoller, 2008). 
The structure of genetic environmental risk factors for anxiety disorders in 
men and women ^mid-4h©==affigQty:==di90Fd^ ^ exhibit high levels of life time 
comorbidity with agoraphobia, specific phobia and social phobia (Hettema, 
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2005).According to Gelemter (2001) several anxiety disorders segregate in the 
families. 
A duplication of part of chromosome 15q, apparently inherited in a non 
Mendelian fashion, has been found to be strong associated with phobic disorders. 
This usual genetic mechanism may partly explain the heritability of phobia and 
other complex traits (Flint, 2003). Gratacos (2001) identified an interstitial 
duplication of human chromosome 15q24-16q26 (named DUP25), which is 
significantly associated with panic/agoraphobia/social phobia/joint laxity in families 
and with panic disorder in non-familial cases. Mosaicism, (different forms of 
DUP25 within the same family), and absence of segregation of 15q24-26 markers 
with DUP25 and the psychiatric phenotypes suggest non Mendelian mechanism of 
disease-causing mutation (Gratocos et al. 2001). 
The polymorphic region 5HTTLPR of the SLC6A4 gene was examined in 
relation to phobic anxiety and cognitive fimction. Sixty four community dwelling 
older adults were genotyped for the 5HTTLPR polymorphism to examine whether 
late life phobias are associated with the short(s) allele and whether cognitive 
impairment may precipitate phobic behaviors in association with the s-allele 
(Schultz et al. 2005). 
TWIN STUDY OF ANXEITY DISORDER 
Twin and family studies have demonstrated that anxiety disorder can be 
influenced by genetic factors (Weissman et al, 1995; Mannuzza et al., 1995, Kendler 
et al., 1992, 1993, 1995). Because investigations have relied on the DSM system to 
definite anxiety disorder, phenotype suggest that the standard clinical nosology has 
been useful for genetic studies: it has described anxiety syndromes that demonstrate 
familiality and heritability. There has been a substantial amount of supporting 
evidence suggesting the potential usefulness of a biological approach. Slater and 
Shields (1969) examined a large unselected series of twins and found a concordance 
rate for anxiety neurosis of 50% for monozygotic (MZ) twins and only 4% for 
dizygotic (DZ) twin. Leder and Weing (1966) also showed that monozygotic were 
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more similar than dizygotic twins in their rate of habitation to repeated stimulation. 
Kelly 1980, Young, Fenton & Leder, 1980; Stein et al. 1999 suggest a genetic 
inheritability for anxiety and hysterical personality, irrational fears and their 
associated phobias. Epidemiological studies suggest sex differences in prevalence 
and twin studies report significant genetic effect. Studies of the genetic architecture 
of fear conditioning may inform gene-fmding strategies for anxiety disorder. 
The largest and most informative twin study of anxiety disorder to date has 
been done by Kendler and colleagues, who studied a population based sample of 
1033 female twin pairs, this study has provided estimates of the heritability of 
DSM-III-R Agoraphobia (39%). animal phobia 32% and social phobia 30%, that 
suggest a genetic influence on the expression of the phenotypes, although 
environmental factors play a large role (Kendler al 1992; 1993; 1995). 
Biological hypothesis of the pathogenesis of anxiety derived from 
pharmacotherapy and the relevant findings from genetic studies (twin and family 
studies) and molecular genetic studies (Domschke, 2007; Cairey et al, 1981a). Twin 
and family studies have indicated that genes influence susceptibility to phobic 
anxiety and panic disorder but the location of genes involved remains unknown. 
STUDIES ON PHOBIA-
Phobias are relatively common in the general population. An extensive 
survey found a rate of 5.9 phobias per 100 people with women having a 
substantially higher rate 8.0 than man, 3.4 (Myers et al. 1984). A phobia must also 
be distinguished from a fear or anxiety. Agoraphobia appears to be the most 
frequent phobia (Agras et. al. 1969). Costello (1982) studied fears and phobias in 
women only and found that 74% of the women reported having one or more fears. 
In contrast, situational phobias seem to have little or no genetic component 
(Smaller, 1998). In a subset of the sample, blood injury phobias resembled 
situational phobias in having greater evidence for envirormiental than genetic 
etiology, although familial aggregation of blood injury fears appeared to be due 
mainly to additive genetic factors (Neale et. al., 1994). 
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Many people have turned to the brain in order to understand the biological 
circuitry behind phobias. The amygdala an almond shaped nuclear complex that is 
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located in the dorsal mechanical portion of the temporal lobe, has been proved to be 
intricately tied in with the brain's perception, of fear. A portion of the amygdala 
known as the lateral nucleus is particularly responsible for fear responses. The 
amygdala receives efferent projections from such areas as the olfactory system, the 
hypothalamus, the cerebral cortex and the brain stem. It projects efferent signal to 
the dorsal thalamus, the cerebral cortex and brain stem. There are many more 
circuits from the amygdala to the prefrontal cortex than the other way around 
causing us to have so little control over our fears (Adolphs et al., 1995; Davis 1998; 
Garcia et al., 1994; La bar et al., 1998). 
Le Doux (1998) proposed a hypothesis regarding lesions of the amygdale 
central nucleus interfere with energy measure of controlled fear including 
physiological and behavioral responses. There is evidence that amygdale and 
hypothalamic damage may be the cause of phobias. For instance phobic children are 
born with a decrease in the activation of neurons in their amygdale and 
hypothalamic region. Anomalies in the hippocampus and prefrontal cortexes may 
also be the cause of phobia. Damage to the hippocampus has a strong effect on 
memory, and thus could cause an individual to incorrectly remember a fearful event. 
The prefrontal cortex is associated with the phenomenon of extinction, the weaking 
of a fear response to a conditioned stimulus over time. Thus, damage to this region 
could allow for the persistence of a fear response for years after n initial encounter 
with stimulus. (Miranda White, 2002). 
Bienvenu^ (2007) and colleagues examine twin heritability personality 
dimension, neuroticism and introversion that have been implicated in both axis I 
anxiety/depressive disorder and axis II disorders. They asked to what extent the 
genetic and environmental influences on neuroticism and introversion overlap with 
those underlying three phobias social phobia, agoraphobia and animal phobia, they 
found that social phobia and agoraphobia were associated with elevations in both 
neuroticism and introversion. They further found that the genetic determinants of 
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the personality traits entirely accounted for the genetic influences of social phobia 
and agoraphobia. In contrast, the genes influencing animal phobia appeared to be 
largely distinct from those influencing the personality traits and also suggesting that 
non-genetic factors contribute little to the relationship between personality and 
phobic disorders. (Smaller, 2007). 
These findings have several implications for understanding of the structure of 
phobia disorder. First, they help validate the nosologic hypothesis that all phobias 
are not alike. The etiology of specific phobias (e.g. - animal phobia) is distinct from 
that of social and agoraphobia. Second, they highlight the importance of 
introversion, a trait that has received for less attention than neuroticism in genetic 
studies and clinical research on anxiety. Studies aimed at identifying susceptibility 
genes for anxiety disorders have often used neuroticism as an intermediate 
phenotype. These results suggest that a parallel effort is warranted to identify the 
specific gene underlying introversion. Third and related implication is that 
personality traits are an appropriate target for researchers interested in the genetic 
basis of social phobia and agoraphobia since the underlying genes may be identical. 
From an orthodo logical standpoint, quantitative phenotypes may be preferred 
because they provide more power and reduce the risk of misclassification that can 
arise in the analysis of binary categories (Smaller, 2007). 
TWIN STUDIES ON PHOBIA-
Several twin and family studies have suggested that major depression is 
genetically distinguishable from panic and phobic disorders (Weismann et a l , 1993; 
Mannuzza et al. 1994; Beiderman et al., 1991; Kendler'^et al., 1993). Twin and 
adoption studies help address the question of whether the familial nature of phobic 
and panic disorders is due to genetic influences. By comparing concordance rate of 
monozygotic and dizygotic t^ ^dns, one can estimate the heritability (proportion of 
phenotypes variance due to genetic factors) of these disorder, ^though this estimate 
will vary depending on the population studied (Torgerson "& 1983; Pema et al., 
1997). 
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Siluational-phobia (e.g.-driving, flying, enclosed places) are more closely 
related to agoraphobia than are other specific phobia (Martin et ai. 1997). The 
strongest history of all anxiety disorders is seen in blood injury phobia (Marks 1986; 
Scapira et al, 1970). 
Family studies suggest that phobias are familial (Noyes et al. 1986; F3'er et 
al. 1990; 1993. 1995; Stein et al. 1998) and twin studies of self-report fears 
consistently suggest etiological rate for genetic factors (Torgerson, 1979; Rose et al. 
^|3},'198^Rose & Ditto, 1983; Neal & Fulkar, 1984; Philips et al. 1987). Twin studies 
* have also support a role of genetic factor in phobia subtype (Carey & Gottesman, 
1981; Torgersen, 1983; Kendler etal. 1992a, 1999a, 2001a; Sure et al. 1993; Neafet 
al., 1992,/1994a). Most of the studies have consistently suggested important sex 
differences in the frequency of irrational fears and phobias (Bourdon et al. 1988; 
•J 
Kessler et al. 1994, Frederi^son et al. 1996; Curtis et al. 1988), their critical 
presentation and their risk factors (Cameron & Hill, 1989; Weinstock, 1999; Turk et 
5 
al. 2000; Shear et al. 2000). Twin studies clarify the impact of sex on both genetic 
and familial environmental risk factors (Kendler et al. 2002). 
In school aged twins with a mean age of 7.6 years emotionality, tension and 
shyness were significantly more similar among MZ and DZ twins (O'Conner et al. 
1980). At the age of seven, MZ twin significantly more concordant than DZ twins 
for separation distress, emotional reactivity and being fearful and inhibited 
(Goldsmith & Gottesman, 1981). (Fyer et. al, 1995). Most of the earlier studies were 
based mainly on DSM-III (1980) DSM-III-R (1987) criteria for phobic disorders. 
The role of genetic factors in the etiology of phobias comes from one population-
based sample of female twins. (Kendler et al, 2001). The objective of the study was 
to determine the genetic and environmental sources of individual differences in fear 
conditioning by means oftwin sample (Hettema etal., 2003) ]* \^ 
AGORAPHOBIA 
Several studies have shown the nature, mode of inheritance prevalence etc. of 
agoraphobics. (Marks, 1969; Solyom, et. al 1974; Terhune, 1961). The common 
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impression is that the famihes of agoraphobics are characterized by parental, over 
protection and have shown support for this opinion by nothing a significant 
incidence of maternal overprotection. Terhune. (1961); Tucker, (1956), Parker 
(1979), examined differences in over protection for social phobic, agoraphobics and 
control Social phobic rated both parents, as low on care and high overprotection 
while agoraphobic scored their parents low on maternal care but were identical to 
control on rating an overprotection. Findings of low maternal care support the 
general consensus, with the exception of Buglass et al. (1977), that agoraphobic 
have a history of poor relationship with their parents. Show and Parker( 1979), 
argued that these early experiences serve as a significant predisposing factor in the 
development of agoraphobia. In agoraphobic families the prevalence of psychiatric 
disorders is higher than in families of normal control. 
Several studies seem to indicate that the fears of phobia run in families and 
i 
are specially associated with mother and daughters (Agras et al. 1969; Goldstedn 
and C^mbless, 1978). The findings by other would appear to support this 
conclusion. Leibowitz and Klein (1979), reported that 20% outpatient and 50% 
impatient adult agoraphobics has a history of separation anxiety. Marks (1970) 
pointed out, some agoraphobics are active, social and outgoing before their 
symptoms begin. With the onset of panic attacks, they become increasingly anxious, 
afraid of venturing outside, dependent on others for support withdrawn, and so on. It 
seems likely, that most posses certain premorbid personality characteristics that 
contributed to the development of agoraphobia. Shafar (1976) reported that 83% of 
her samples of phobia 74% were agoraphobics. Similar findings have been reported 
by others (Brown^Kohout, 1979; Solyom et al. 1974; Weeks, 1978). Bugl6ss et al. 
(1977) were also able to show that 25 of 30% agoraphobics could iaentify a 
correlation of events to the onset of their phobia. 
Brown and Kohout (1979) found that 76% of those agoraphobics identifying 
a precipitating source said that rejection or loss in an interpersonal relationship was 
associated with the onset of their panic attack. Supporting evidence for the role of 
28 
ph '^siological factors in the development of agoraphobia conies from the works of 
pits and McClure (1967). 
These investigators found that agoraphobics may have been reliably produces 
panic attack symptoms in a majority of anxiety neurotics but not in normal. These 
results have been replicated by others. (Borm, 1973; Fink et. al, 1969; Kelly t. al., 
1971). The environmental experiences that predisposed to agoraphobia, social 
phobia, situational phobia and simple phobias were most important for agoraphobia 
and social phobia and relatively unimportant for the simple phobia and the genetic 
factor that predisposed to all phobias were most important for animal phobia and 
least for agoraphobia (Kendler et al.,1992). 
In one of the direct interview family studies to examine the comorbidit}' of 
panic disorders and agoraphobia. Noyes et al. (1986) found that relatives of 
probands with agoraphobia were at increased risk of both agoraphobia and panic 
disorders while relatives of panic disorder probands had an increased risk of panic 
disorder but not agoraphobia. They interpreted the fmdmgs as consistent with the 
hypothesis that agoraphobia represents a more severe variant of panic disorder, but 
subsequent studies have produced conflicting results. (Mendlewicz et al., 1993; 
Goldstein etal., 1994). 
Recent reports have also linked anxiety, panic states to cardio vascular 
disorders (e.g. Kelly, 1980). Specially found in young women in mitral valve 
prolapsed syndrome (MVPS). Kentor et.al (1980), compared with 25 agoraphobic 
women with a group of control for the presence of MVPS. They found that an 
extraordinary (44%) of the agoraphobic subjects and only (9%) of the controls had 
MVPS (Kentor et.aL. 1980). 
GENETIC AND BIOLOGICAL FACTORS-
Many findings suggest that agoraphobia is a severe subtype of panic disorder, 
although this is not universally accepted (Villafiverte, 2003). According to Moran 
(1995) Agoraphobia is believe to run in families. With only modest evidence for a 
29 
genetic component, it is all the more surprising that the major cause of panic, 
agoraphobia and related anxiety disorders could lie almost entirely within the human 
genome. This appeal"/to be because of bizarre twist in our DNA: an unprecedented 
common duplication of genetic material on chromosome 15 leading to three instead 
of two copies of about 60 genes in most cells. This is particularly interesting as 
panic and social phobias, have been regarded as some of the least heritable 
psychiatric disorders and molecular genetics has until now been unsuccessful in 
unrevealing the etiology. This unexpected a novel cause of psychiatric disorders 
could have fundamental implications for the cause of mental illness (David et-r-al^ y-
2002). 
Kindler (2001) assessed the lifetime history of agoraphobia, social phobia, 
situational phobia as well as their associated irrational fears. According to Fyer et al. 
(1995), each of three DSM-III-R phobic disorders (Agoraphobia witli panic attacks, 
specific phobia and social phobia) is familial and "breeds true". The rates of each 
phobic disorder were considered in first -degree relatives of proband groups. With 
modest evidence for a genetic component, it was reported by Gratacos et al.(2001\ 
that the major cause of panic, agoraphobia and related anxiety disorders could lie 
entirely within the human genome. 
Describe result for panic disorder and agoraphobia which are closely related 
common, heritable anxiety disorders. It is tlie first complete linkage genome scan 
for agoraphobia. For agoraphobia, the most promising potential linkage was 
chromosome 3, found behavioral inhibition prevalent in the offspring of parents 
with panic disorder and agoraphobia. In the research examined the psychiatric 
correlates of behavioral inhibition by evaluating the sample of offspring of parents 
with panic disorder and agoraphobia. Findings indicate that inhibited children had 
increased risk for multiple anxieties, overanxious and phobic disorders.. Much of 
knowl(;dge of the role of genetic factors in the aetiology of phobias comes from 
population based sample of female twins. Kendler et. a l , 2001\examine/the source 
of individuals differences in the risk for phobias and their associated irrational fears 
in male twins. 
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SPECIFIC (SIMPLE) PHOBIA 
Simple phobia is a common anxiety disorder and lifetime prevalence is 11.3 
% (Kessler el al., 1994), that often causes significant subjective distress and can also •^*" '.r/' 
cause significant impairment (Mage^ et. al., 1996). According to DSM-III-R 
diagnostic criteria (American Psycliiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 3rd edn, revised. American Psychiatric Press: 
Washington, DC, 1987.),simple phobia is characterized by a persistent fear of a 
particular stimulus that at some point reliably provokes an anxiety response, either 
avoidance of the stimulus or endurance of the stimulus with intense anxiety, and the 
recognition that the fear is um-easonable. 
There are unwarranted fears caused by the presence or anticipation of a 
specific object or situation. The most common source of these phobias are animals, 
heights, closed spaces, blood , injections etcyThe majority of those phobias occur in 
woman and they very often begin in early childhood (Marks and Gelder, 1967). 
Agras et al. (1969) also showed how infrequently animal phobias seek help from 
professionals. In their sample, only 4% of the cases was'serve> enough to require 
attention. Among the general population, fears of animals and insects are much 
more frequent. In the sample of Agras et al. (1969), fear of snake was seen in 39% 
of the respondents. 
In student population, the majority reported feeling mildly uncomfortable in 
the presence of non-poisonous snake, only 1-2% actively avoided snake (Marks, 
1969), and also reported that nearly 95% of cases observed were women. This figure 
is accured for post pubescent individual, before puberty, fear of animal are found 
commonly girls and boys'(McFarlane, Allen, Hanzik, 195% Marks & Gelder, 1967). 
Agras et al. (1969) found height and darkness phobic made up only 2% each of their 
sample. Simple phobia may not be a homogenous category however; Ost (1983) 
found that age of onset differed across four grouping of categories. According to 
Rachmann (1977), infants are especially prone to fears of loud noise and strangers. 
Similar findings were also found by Ost'Hugdahl (1981), they include several 
phobia types. Ost^ and Hugdahl (1984) analyzed their data separately for snake 
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phobics only and found that 50% reported that they had acquired their fears directly. 
Fyer et al. (1990) investigated the relatives of simple phobics. They demonstrated 
that simple phobia occurs in 31% of relatives of simple phobic probands compared 
with 11%) of the relatives of controls. There was no difference in the rates of 
depression or other anxiety disorders 
Marks (1969) found that a majority of individuals who had simple phobic 
specific animal fears come from the age of 12 and that most considered their family 
life happy, only 20% described frequent parental quarrels. 
'Bhobias are associated in the same family has been addressed in several 
k . V 
studies. Marks (1969) reported that only a small number of patient ^5%)/'reported 
other immediate family members with the same phobia. Rimm et al. (1977) revealed 
similar finding. The majority of their subjects with specific phobias indicated that no 
other member of their immediate family shared their feared. These reports seem to 
suggest that modeling influences are insignificant for the majority of individuals 
with specific phobias. This conclusion does not agree with other reports showing 
relatively strong association between the fear s of mothers and children (Agras et al., 
1969,Hagman, 1932; Mm, 1941). 
Marks (1969) found a dominant or over protective mother was reported by 
15%. 10%) indicated that the mother were nervous. It is likely that a control group 
would have reported 30% incidence of "nervous" mothers, especially considering 
the failure to adequately define the term nervous, nearly 50% reported that they had 
various fears. Other childhood experiences such as schooling were miremarkable. 
Marks (1969) found that 35% of the simple phobias he samplc/Could be described as 
dependent and anxious. 
GENETIC AND BIOLOGICAL FACTORS-
Recently, it has been si^gested that situational specific phobias (e.g.: 
driving, flying, oceans etc.) are more closely related to agoraphobia than are other 
specific phobia type. Torgersen (1979> S i igge^ that hereditary factors may 
influence the development of animal fear and other miscellaneous fears such as fire, 
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mountain, oceans, and bridges v.etc.^  Gelernter et al., (2003), found that several 
anxiety disorders segregate in the families. The genetic and environmental 
influences on neuroticism and introversion overlap with those underlying three 
phobias -specific phobia, agoraphobia and social phobia. These are associated with 
elevations in both neuroticism and introversion .The gene influencing animal phobia 
appeared to be largely distinct from those influencing the personality traits. These 
findings have several implications for understanding of the structure of phobic 
disorders. Firstly, they help valid the nosology hypothesis that all phobias are not 
alike. The aetiology of specific phobias is distinct from that of social phobia and 
agoraphobia. Secondly, they highlight the importance of introversion, a trait that has 
recovered far less attention than neuroticism in genetic studies and clinical research 
on anxiety disorders. 
Phobias are familial phenotypes in which first degree relatives of those 
affected have significantly increased risk relatives to the general population risk 
fc*-^'^ (yiillafue^e et. al., 2002). 
Genetic epidemiology studies have documented that the phobic anxiety 
disorders are familial and moderately heritable. Linkage studies have implicated 
several chromosomal regions that may harbor susceptibilit}' genes; however, 
candidate gene association studies have not established a role for any specific loci to 
date. Increasing evidence from family and heritable forms of anxious temperament, 
anxiety related personality traits and neuroimaging assays of fear circuitrj' may 
represent intermediate phenotypes that predisposed to panic and phobic disorders. 
(Smolier et al., 2008). 
TWIN STUDIES ON SPECIFIC PHOBIA-
Twin studies suggest that modest portion of the familial resemblance in 
anxiety is heritable (Gelernter^ 2004). Twin studies conducted using self report 
questionnaires of fears have found moderate heritability (Rose and Ditto, 1983). The 
relative importance of genetic and environmental influences on specific phobias and 
fears, of animal, situational, and mutilation fears and phobias were established in 
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numeroias families and twins pairs (Lichtenstein et al, 2000). Tiie marker D14S75 
were reported in the dominant model for snnple phobia in the first genome scan 
linked study for simple phobia by Gelernter et al. (2003) 
SOCIAL PHOBIA 
Social Phobia is less coherent than Simple Phobia and Agoraphobia and tend 
to be intermediate to the two groups. Marks (1969), Agras et al.(1969), Amies et 
al., (1983) found a fear of social situations to be prevalent in the general population 
and unlike in the other phobia, the sexes are more evenly represented in social 
phobia. As will be recall 95% of simple phobics (i.e. animal phobics) are women by 
comparison 60% of a sample of social phobics were women Marks (1969). 
Greeberg et al. (1983) believe that patient with more generalized social anxiety 
should be classified as having avoidant personality disorder and restrict social 
phobia to patients with discrete or specific forms of perforaiance or social anxiety. 
Social phobia is a common anxiety disorder (Gelernter, 2004). Their goals 
were to ascertain the range of functional impairment attributable to social phobia in 
community sample and to verify the existence of social phobia subtypes in 
community (Stein, 2000). According to Rosa^(2001) the risk of heavy drinking and 
alcohol abuse/dependence were prospectively assessed among individuals with 
DSM-ni. Social phobia and individuals with sub clinical social phobia (irrational 
fear of social situations without significant impairment or avoidance). Evidence 
suggests increased cardiovascular risk and autonomic impairment among 
individuals with chronic anxiety. Additionally gender and age related cardiovascular 
profiles have not been examined in relation to social phobia (Grossman, 2001). 
Findings from biological challenge and treatment studies can clarify the 
relationship of social phobia to panic disorders and agoraphobia (Pith et al. 1967). 
Weerts and Lang (1978) found that students fearfiil of spider to react with greater 
effect and greater change in heart rate to fear relevant scenes than did students 
fearful of public speaking. The anxiety disorders including social phobia are 
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common among older adults, very little is known about the epidemiology of social 
phobia in latter life. (Caimcy et. al, 2007). 
Several controlled studies have also compared how adult social phobics, 
agoraphobics, simple phobics and normal controls retrospectively rate their parents, 
child rearing practices and attitudes. As a group, social phobics perceived their 
parents to have been less caring, more rejecting and overprotective as compared 
with normal contiols (Aprindell et al., 1983). However, no contrasts were carried 
out among the phobic groups, so the specificity of these findings for social phobics 
is uncertain. These studies also suffer from the deficiencies inherent in retrospective 
assessment. 
Current knowledge of neurobiology of social phobic and social anxiety is 
reviewed with the framework of chemical models of anxiety. Preliminary evidence 
for noradrenergic, serotonergic and adrenosinergic systems in the neurobiology of 
social phobia is presented (Uhde TW, 1994). 
Epidemiological studies have suggested that social phobia is equally common 
in males and females (Marks and Gelder, 1966': Eolyom et a l , 1986; Amies et al., 
1983) and life time prevalence is estimated as 2.8% (Refier et al. 1988). According 
to Strauss (1993) social and simple phobia are present in the childhood stage of 
human being. The recent studies have addressed the overlap between avoidant 
personality disorder and generalized social phobia (Herbert et al. 1992; turner et al., 
1992; Holt et al., 1992). These phobias are fairly common, with a lifetime 
prevalence of 2% (Myers et al., (1984) and though perhaps not of clinical 
proportions, many people experience significant discomfort in social situations 
(Zimbardo, 1977). Unlike other phobians which occurs in woman more frequently 
than in man, social phobia occurs about equally in the two sexes. Social phobia has 
a high comorbidity rate with other disorders and is often found in conjunction with 
generalized anxiety disorder (GAD), specific phobia panic disorder and OCD 
(Turner e ta l , 1990).^ 
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In spile of the fact that together with panic disorder and OCD, social phobia 
has a high descriptive vaHdit)' and high degree of comorbidity, disorders with the 
highest rate of co occurrence are agora phobia, simple phobia and OCD (Schneier et 
al., 1992). 
]n most studies reliability for social phobia has been reported. Dinardo et al. 
(1993) reported a Kappa Value of 0.79 for social phobia as a principal diagnosis. In 
a recent study in relatives bf social phobia probands was found that social phobia 
(DSM-III-R) occurring was associated with 16% for social phobic but not for other 
anxiety disorder (Fyer et al, 1993). The social phobia prevalence, impairment, 
pattern of co-morbidity and other correlates of DSM-IV social phobia in adolescents 
and young adults, separating generalized and non generalized social phobia. 
Respondents with generalized social phobia reported an earlier age of onset, higher 
symptoms persistence more co-morbidity, more severe impairment indicated more 
frequently parental history of mental disorders than respondents with non 
generalized social phobia (Wittchen et al, 1999). 
Behavioral electrophysiological and imaging studies have found evidence 
that anxiety disorders are associated with left hemisphere dysfiinction higher than 
normal activation of right hemisphere regions. Few studies, however, have 
examined hemisphere symmetries of fiinction of social phobia and the influence of 
comorbidity with depressive disorders unknown (Gerard et. al., 2004)^ ^ 
GENETIC AND BIOLOGICAL FACTORS-
Few studies have been reported regarding the role of genetic and biological 
factor im the development of social phobias. Target (1979) found that monozygotic 
(MZ) twin showed a higher incidence than dizygotic (DZ) twins of intra pair 
similarly in social fears, several anxiety disorders, including social phobia are 
genetically influenced. 
Marks (1979), found that over 50% of one sample of social phobia indicated 
that they were fearful, timid, or overly shy as children, and after puberty, 45% were 
social isolates. These findings support the idea that most social phobics have a 
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history of social fears and avoidance of social situations prior to onset. It seems that 
most social phobic were at risk in childhood for developing the disorders. 
In contrast to social fears, simple phobia, childhood, increase in frequency 
and show little decline during early and middle childhood (Rachman, 1974). 
Shepherd, et. al (1971) surveyed over thousands of people, found that their 
children's fears of meeting new people and shyness as continuing into middle 
adolescence, whereas fears of darkness and animal diminished with age. 
The familial relationship between social phobic and panic disorder remains 
uncertain. Relatives of probands with social phobia have been reported to have an 
increased risk of social phobia but not panic disorders (Fyer et al, 1993; 1995; 
1996). However in one large family study, social phobia did aggregate in the 
relatives of probands with panic disorder (without comorbid social phobia). 
(Horwath et al., 1995), because this association was seen in relatives probands with 
and without panic disorders. 
Social phobia aggregates in families and is genetically influenced. In studies 
of adult probands, social phobia has consistently been found to aggregate in their 
families including in their children. Moreover, a no. of social anxiety traits are 
enriched among first degree relatives of probands with social phobia. There is some 
evidence that the more severe, generalized subtypes of the disorder show the 
strongest tendency towards familial aggregation (Gelernter, 2004). According to 
Wittchen (1999) social phobia is higher in females than males and also describes 
prevalence, impairment patterns of comorbidity and other correlates of DSM-IV 
social phobia in adolescents and young adults separating generalized and non 
generalized social phobia. 
Rimm and Lepebvre (1981) pointed out Genetic linkage analysis can provide 
the means to identify genomic locations harboring susceptibility loci for genetically 
influenced disorders. Identifying loci for social phobia for chromosome 16 markers 
was identified D16S415 and D16S503 under a model of recessive inheritance and 
additional areas of interest were identified on chromosomes 9, 14 and 18. These 
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finding meet conservative criteria for "suggestive"' linkage. The gene encoding tlie 
norpinephrine transporter protein (SLC6A2) maps to this broad region, making 
SLC6A2 both a positional and physiological candidate for influencing social phobia 
risk. Social phobia was intermediate in that it was influenced by both environmental 
as well as genetic factors. A small role for shared environmental influences was 
observed owing to single common factor that accounted for less than 12% of total 
variance for any disorder (Hettema, 2005). This study suggests that social phobia 
aggregates independently of other phobic disorder such as agoraphobia or specific 
phobia (Gelernter, 2004). 
TWIN STUDY ON SOCIAL PHOBIA-
Over the first year of life, the development of smiling and of fear of strangers 
was reportedmore similar among monozygotic (MZ) than among dizygotic (DZ) 
twins (Freedman, 1965). At the age of about 22 months, in interaction with a 
stranger but not with the mother, the degree of apprehension was found to be more 
similar among MZ than among DZ twins (Plomin & Rowe, 1979). Slightly older 
twins of age about 3.6 years, showed substantial genetic influences on their 
emotionality (Polmin & Rowe, 1977). 
The genetic and environmental contribution to fear and fearfulness in adults 
has been investigated (Rose et.al. 1981; Neal and Fulker (1984) and analyzed data on 
two fear factors "fear of social criticism and "fear of meeting people and of 
leadership," obtained from twins and their parents. For these factors, the 
heritabilities were 0.46 and 0.45 respectively, heritability in males of the proportion 
of the variance of characteristic observed in a population that is attributable to 
genetic differences amongst individuals. 
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MATERIAL & METHOD 
Behaviour genetics is a field in which variations among individuals are 
separated into genetic versus environmental components. The most common 
research methodologies are population studies; family studies i.e. closed relatives, 
sibships analysis, pedigree analysis etc. and the twin studies. 
POPULATION STUDIES-
In population studies, prevalence and incidence rates of mental and other 
disorders derived from community based surveys have important scientific and 
health policy implication. Variations in such rates can provide clues to possible 
causes and can be used as base rates for corporative purpose in genetics. 
In the present work therefore two types of samples were considered for the 
studies of different types of phobias. One sample was from the general population 
of Northern India (mix population of almost all types of available communities, 
considering that marriages are not confined type in this group). Another sample 
was from a large community i.e. Momin Ansar (Ansari) group where confined 
marriages (cousin marriages and marriages among relatives etc.) are quite 
common, this is considered as a volunteer or community group, the data were 
collected from these two streams and compared to study the effects of genetic 
factors, family environment (familial) and general environment on the incidence, 
age at onset, mode of inheritance and prevalence of different types of phobias. 
FAMILY STUDIES 
Pedigree Analysis 
Children share 50 percent of their genes with each parent. Therefore genes 
to be influential what so ever, the trait in question must run in families. Running in 
the family is necessar}' though not sufficient condition for a trait to be genetic. 
The family studies reveal the familial nature of a disease/disorder, its 
mode of inheritance, the range of clinical or phenotypic expression within the 
family and the intergenerational difference resulting from family dynamic genes 
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and environments. The classic family study design requires the collection of a 
large sample of cases or probands, followed by the systematic evaluation of 
relatives. 
A proper collected family sample is valuable for many kinds of studies; 
studies of rates of illness among relatives can help to define the trait/disorder as 
heritable or non heritable, autosomal and sex linked and also its phenotypic 
spectrum i.e. recessiveness or dominance complete/incomplete penetrance, 
variable or full expressivity (etc) perefore, the subjects for the present study were 
informed about the goals of the study and a verbal consent prior to telephone 
interview was taken from every proband and his/her relatives, for face to face 
interview a written consent was taken (In most of the cases the interview was 
conducted face to face). A sum of 7420 participants from general population 
group and a total of 8436 respondents from community group were evaluated for 
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three major phobias i.e. Agoraphobia, specific phobia and social phobia. 
Diagnostic information was obtain from probands and relatives of probands by a 
preceed semi-structured interview based questiomiaire having a reliability of 0.7 
(test retest). 
Interviewing is of a central importance in medicine; it is a core skill in all 
medical practices and is arguably the core skill in clinical psychogenetics too. 
There is a meaningful distinction between interviews that are free form and those 
that are standardized, the later are either fully structured or semi-structured and 
specify to varying degrees the contents, order and wordings of the interview. Their 
reliability and validity can usually be specified as compared to free forms which 
are non-specific. We practiced in the study a semi structured diagnostic interview 
based on DSM-IV criteria. Every diagnostic interview includes an assessment of 
patients psychopathology including not only the formal mental status testings 
which may be conducted but also the inferences and conclusions which an 
interviewer draws as the interview is conducted. Besides the standard close ended 
question (of one word answer 'yes' or 'no'), we also asked the open ended 
questions (the questions having narrative answers) to elicit the history of the 
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disorder by inviting the proband (and sufferer relatives) to give a narrative 
description of the course and chronology of his or her symptoms i.e. how did the 
disorder began, was the onset sudden or gradual, what was the age at onset?/etc.j 
The information gathered in this way helped us not only to assess the presence or 
absence of the phobic condition and its types but also the patients family, work, 
setting, friends and other relationships which were affected by his or her illness. 
The diagnosis of phobia type was also completed using the questionnaire 
based on DSM-IV diagnostic criteria. All the patients chosen for the present 
studies satisfied DSM-IV criteria for anxiety disorders. A proband was selected 
and the questionnaire based on the DSM-IV (1994) diagnostic criteria 
administered to the patients for confirming diagnosis. These probands and all 
available first, second and third degree relatives were personally interviewed as far 
as possible, using a selected format questionnaire having reliability 0.7 (test 
retest). The informations was also collected from telephones and audiotapes for 
the relatives who settled in other cities or for those whom only historical 
information was available and when there was disagreement a consensus diagnosis 
was made by two psychiatrists. 
The diagnosis of all sufferers was made by two expert psychiatrists. On the 
basis of the symptoms, severity and symptoms impact on quality of the life. 
Associated disorders and behavioral patterns were also measured using the family 
history, gender differences, developmental mile stone, education etc. Variable 
related to illness and treatment (e.g.-age of onset, medication, rates of specific 
symptoms and variable related to physical health) etc. were taken from each of the 
subject separately and in detail. The questionnaire involved 19 items. If a fear of 
situation or some object was reported, a series of questions was asked to ascertain 
whether the fear met the criteria for phobic level response. If the participant 
assured 'no' to all the phobic questions and mentioned that the fear did not 
interfere with usual or routine life activities, the phobia status was not given to the 
person however if the answer was not 'no' to all questions and the person 
mentioned that the life was affected due to the avoidance behavior, a phobic status 
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was established and it was considered a sufferer case and was recorded at the 
phobic level. A phobic level response to one or more of the situations listed by 
diagnostic category in the tables resulted in a diagnosis of the phobic disorder 
type. 
Appearance, psychomotor behavior, and to some extent emotional state 
could be judged through visual inspection during the interview. As far as possible 
every proband in both types of samples and his or her sufferer relative was 
contacted personally and besides interviewing we also showed them the pictures, 
paintings or photographs of the things and situations of which they were found to 
be afraid of (for example those who reported to be animal phobic the photographs 
of different insects, spiders, snakes, birds, lizards, mice, rats, lion, dogs(etc^ were 
shown, painting showing the burning louses, injured people with bleeding wounds, 
were shown to the respondents of some specific and situational phobias ( ^ ) to 
confirm whether the patients is having simple fear or that he/she was a confirmed 
phobic of those things or situations. Thus, these pictorial stimuli served as 
conditioned stimuli to provoke an in-ational fear in the real phobic patients for 
further testing, by observing patient! reactions and conditions i.e. |sweating, pale 
faces, shivering, increased heart beats, fast pulse rate and deep heavy breathings 
we confirmed considerable number of cases for the presence or absence of the 
disorders, using this provoking conditional stimuli method. 
Raw data from all available subjects were utilized? with the help of raw data 
pedigrees were constructed up to tliree or four generations (depending upon the 
availability) to draw the conclusions about the mode of inheritance and prevalence 
of the disorders. 
The pedigree where females were the probands were represented as groups 
A, B, C, D, E and Q, R, S. T, U. Similarly the male proband pedigrees were 
represented as F, G, H, I, J and V. W, X, Y, Z groups in community and general 
samples respectively. These five groups in each category were constructed 
according to the type comorbidities observed for other psychoneurotic disorders 
among sufferers and non-sufferers relatives of the probands. 
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Attempts were also made to find out the possible causes of the disorders, 
age of onset, most vulnerable age groups symptomatology and the gender specific 
differences in the penetrance of the related gene/genes. 
The present study aimed to assess: 
1. Whether genetic or environmental effects are of similar magnitude in the 
etiology of phobic disorders in the volunteer and general population samples? 
2. Whether the genetic risk factors are same in the two samples? 
3. How much consistent are the results obtained across different diagnostic 
approaches to different phobia in the two samples (volunteer and general) 
separately. 
4. Are the modes of inheritance, age of onset and prevalence, same for the 
major types of phobias or there are differences? 
5. If there are differenc-es what are the main reasons and factors of influence? 
6. Is there any gender specific effect in the inheritance and prevalence of these 
disorders? 
7. Are there quantitative differences in the role of genetic and environmental 
risk factors for irrational fears and/phobias in males and females? Might the 
heritability of one phobia subtype be higher in males than females and vice 
versa? 
8. Are there quantitative differences in these risk factors? That is could the 
genetic/or environmental influences on phobias in male differ from those 
which act on females? 
To evaluate the above mentioned conditions we assessed the family history, the 
life history of every sufferer, the pedigree analysis calculating the phenotype ratio 
between sufferers and non sufferer's relatives of probands. Sib ship analysis and 
the penetrance of genetic factors in the sibs and I, II, III, degree relatives of 
probands, and also the sufferers and non sufferers monozygotic and dizygotic 
twins of the two types of samples. 
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We asked more Ihan 30 types of specific individual iears from tlie three major 
types of pliobias (Agoraphobia, specific and social phobia; beside-we also asked 
respondents "is there anything else you" have been unreasonably terrified to do or 
to be near? If any phobia described in responds to this question, best belonged 
with of any of these major forms, it was also considered. 
A number of subjects reported having more than two types of phobias or a 
phobic condition with some other psychoneurotic disorders; such cases were 
covered under the comorbid status. 
SCREENING QUESTIQNAIRE FOR PHOBIA 
Do you generally become afraid by specific situation or object? 
E>o you generally avoid gatherings and crowded places? 
Do you generally feel that heart rate is increased in phobic situations? 
Do you feel suffocation because of fear? 
Do you feel so scared that your tongue gets dried up? 
Do you get trembling in sudden events? 
Do you feel that you will loose your presence of mind in phobic condition? 
Do you feel chest pain in phobic condition? 
Do you have feeling of choking in phobic condition? 
Do you feel physical weakness? 
Do you feel hot flushes in phobic condition? 
Do you feel that your mind is in numbness if you see serious events? 
Do you feel difficulty in respiration in phobic condition? 
Do you get disturbed by imagining the phobic conditions or objects? 
Do you have fear of losing control in phobic condition? 
Do you feel shortness of breath in phobic condition? 
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• Do you feel sweat in phobic condition? [ ] 
• Do you feel the lacii of sleep by imaging tlie phobic condition? [ ] 
• Are you afraid of going to outside place? [ ] 
TWIN STUDY METHOD 
Twin studies have long been used to detangle the role of genetic and environmental 
factors in the etiology of physiological disorders. For irrational fears and their 
phobias, epidemiological studies on mono and dizygotic twins suggest significant 
genetic effect on the onset and prevalence of these disorders. However the validity of 
the twin method depends on the equal environment assumption that monozygotic and 
dizygotic twins are equally correlated in their exposure to environmental factors of 
etiological importance for the disorder under study. Shared environmental effect 
contribute to a general susceptibility for phobias, genetic and non shared 
environmental effect on the other hand, contribute both to the general susceptibility 
and specific fearful ness. 
The aim of the study was to investigate the genetic and environmental contributions to 
five phobic fears, and to relate the findings to contemporary theories about the 
etiology of common phobic fears. 
The phobia types which were selected were same on which the general population and 
community studies were done. However twins were randomly selected from general 
population of Northern hidia. Their zygosities were confirmed from the hospital 
record, keen observation,their physical features i.e. skin complexion, hair colour and 
texture eye colour, height et^ .^  
In order to be diagnosed as monozygotic twins, the pair had to exhibit a striking 
similarity in appearance, so much so that twimare or have often been mistaken for 
each other, height, finger print pattern count, and finger tip ridge count had to be 
similar in monozygotic twins. Besides the pair had to be essentially identical in hair 
CO lour, hair texture, and hair form, as well as eye colour, eye pigment and iris pattern. 
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Then skin needed to be of the some complexion (unless one was changed by tanning) 
and their skin had to display the some amount of body hair distribution on the face, 
neck and hands. More importantly the pair had to have virtually the some facial 
features, types of teeth, irregularities in dentition as well as similarities in the size and 
shape of the hands and fingers With most of the twins in the test, the details in their 
palm and finger patterns showed that one hand of one identical in a monozygotic pair 
was more similar to one of the other twins hand than to the individuals own opposite 
hand. In other words, the twin exhibited stronger cross resemblance than internal 
resemblance in their finger and palm pattern. This peculiar phenomenon among 
identical twins is commonly referred to as reversed asymmetiy or minor imaging. If 
division of the morula occurs between the teeth and^ thirteenth days of the 
development, the twins are commonly found to be minwj images of each other. These 
- m l ' / f '^•^—^ 
twins usually demonstrate this iminor imaging in hair whorl pattern, deletion, palm 
and fingertip detail p c \ while one twin has whorl going clockwise, the other might 
have counter clockwise hair whorls. 
The genetic contribution heritability to an illness case be estimated by comparing 
Monozygotic(MZ) Twin can be estimated by comparing Monozygotic Twins with 
Dizygotic(MZ) Twins, Because monozygotic share all genes while dizygotic twins 
phase on average only half Monozygotic twins should be more concordant for a trait 
with a substantial genetic contribution. 
We obtained 5 years apart from two assessments of life history of five um^easonable 
fears and phobias i.e. bridge and tunnel phobia, traveling (agoraphobia), animal 
pho'bia and blood injury phobia (specific type) and glossophobia (social type), from 
face to face and telephone interviews from 118 individual twin pairs of both mono 
and dizygotic types including the categories of twins reared apart and reared together. 
One month apart test retest reliability on 118 twin pairs. 
In these twins life time phobias were assessed through semi structured diagnostic 
interview based on DSM IV-TR criteria and self reported questionnaire, respectively. 
The positive and negative concordance and discordance regarding the type of phobia, 
its severity, and age at onset prevalence, comorbidity with other psychoneurotic 
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disorders were studies in mono and dizygotic twins reared apart and reared together. 
Dizygotic twins were further assessed for same type of concordance and discordance 
for same sex and opposite sex members of a pair. The correlations were estimated and 
heritability in each case was calculated to evaluate the effect of genetic factoring the 
origin and prevalence of the above mentioned phobias. 
Heritability 
The genetic contribution heritability to an illness case be estimated by 
comparing Monozygotic(MZ) Twin can be estimated by comparing Monozygotic 
Twins with Dizygotic (MZ) Twins, Because monozygotic share all genes while 
dizygotic twins phase on average only half. Monozygotic twins should be more 
concordant for a trait with a substantial genetic contribution. Therefore, the 
heritabilities were calculated with the help of concordance and discordance rate of 
monozygotic and dizygotic twins (for each of the five types of phobias studies here) 
using the following formula-
% monozygotic concordance — % dizygotic concordance 
Heretibility (H) = 
100 ~ % dizygotic concordance 
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OBSERVATION AND RESULTS 
Most of the anxiety disorders including tlie phobic anxieties fall under the 
category of complex genetic traits which cause mild to moderate to sometimes 
severe illness in the sufferers. These are those psychoneurotic disorders which are 
mostly studied by psychologists and psychiatrists but not by very many geneticists 
perhaps due to the reason that these are not properly following the Mendelian trend 
of inheritance. Like other complex genetic traits phobias are also reported to be 
influenced by a number of environmental and/or genetic stresses that generally 
control their penetrance and expressivity within a population. These environmental 
factors can be physical (non biological in origin), biological (other individuals and 
producis of other genes within the same individual) or both, therefore the 
phenotypic variations seen among the phobia sufferers are genetic as well as 
environmental contributions. The task of a psychiatric geneticists is therefore to 
find out that how much of the variation in phenotypes is due to genetical 
differences like the mechanism of gene expression, nature of the genes involved 
(dominant or recessive) and the possible mode of inheritance, and how much is 
due to environmental influence. These were therefore the main goals of the present 
study and for this the methods of pedigree analysis, sibship comparisons and twin 
studies were adopted. 
Three main classes of phobias i.e. Moraphobia, specific phobia and social 
• - ' . , ' 
phobia were selected. Out of these Agoraphobia is represented here by the Bridge 
and elevator phobia, and the other phobia of Tunnel and Enclosed places, while 
from specific phobia the animal phobia and blood injur}' phobia are selected and 
the social phobia is represented by Glossophobia (phobia of speaking in public). 
The above mentioned phobic anxieties were studied in two samples, i.e. 
community sample and general population sample to ascertain proper comparative 
analysis of these phobic fears. A series of sufferer probands for different phobia 
types were selected on the basis of age at onset and gender. All of these were 
showing symptoms according to DSM-IV criteria for respective phobias. 
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AGORAPHOBIA 
Survey was conducted on 105 families from community samples out of 
which 61 pedigrees were for Bridge and Elevator phobia and 44 were for Phobia of 
Tunnel and Enclosed places while 99 families were randomly selected from 
general population samples, 61 of which were for Bridge and Elevator phobia and 
38 were for Phobia of Tunnel and Enclosed places. 
PEDIGREE ANALYSIS-
Bridge and Elevator phobia-
In community sample, out of 1420 individuals of 61 pedigrees 717 were 
total males and 703 were total females. The sufferer males and females were 242 
(33.57%) and 385 (54.76%) while the normal males and females were 66.43% and 
45.24% respectively (Table 1 and histogram 1). This data is showing a much 
higher percentage of sufferer females as compare to males in community sample. 
However an overall percentage of sufferers and non-sufferers are 44.15% and 
5 5.84%) respectively. 
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On contrary, the general population sample is showing larger differences of 
percentage between sufferers and non sufferers i.e. 24.77% and 75.22% 
respectively On the other hand the sufferer males 166 (20.75%)) out of total males 
and 217 (29.08%)) sufferer females out of the 746 total females were showing 
comparatively small differences in the gender effect of this phobia (Table 1 and 
histogram 1). 
Table 2 and histogram 2 are showing the prevalence of Bridge and 
Elevator phobia among the I, II and III degree relatives of probands in the two 
samples. It was found that sufferer I degree relatives i.e. parents, sibs and children 
of probands were more common as compare to sufferer II and third degree 
relatives i.e. grandfather, uncle, aunt, half sibs and cousins, great grand parents etc. 
respectively in both of the samples. Their percentages in the community sample 
were calculated from all 61 pedigree as 50.94%o, 33.83% and 23.97%), respectively, 
^ e highest percentage of sufferer first degree relatives shows that this phobia has 
genetic basis and transmitted directly from parents to children and other closest 
relatives like sibs. It shows moderate to low frequency among II and III degree 
relatives. 
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The General population sample also shows resemblance with the 
community sample regarding the degree of closeness and the prevalence of phobia. 
Which is found to be directly proportional (closest relatives show maximum 
sufferings) the percentage of sufferer I, II and III degree relatives were calculated 
_as^%, 14.57% and 14.15% respectively^ (Table 2 and histogram 2)^ in general 
"> \^ 
sample.V^^en these values were compared in the two samples it was observed that 
the overall percentage of sufferers i.e. I, II, and III degree relatives were much 
higher in community samples as compare to general population. 
Sibship analysis-
Among the I degree relatives the sib ships were analyzed separately, 
particularly to know the possible penetrance of the causative genetic factor/factors 
in the sibs (according to genetic rules full sibs show a general inheritance value 
approximately 50% if the causative genetic factors are autosomal dominant). In the 
community sample of Bridge and Elevator phobia, the total sibships were 263, the 
total individuals in all these sibships were counted as 1114, out of which sufferers 
were 490 (43.98%). (Table 3 and histogram 3), this value is quite significant 
among sibs, confirming the genetic and familial nature of this phobia. 
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On the other hand the sufferer sibship percentage in the general sample was 
found to be 22.96% due to 279 sufferers out of a total 1215 sibs in 327 sibships 
(Table 3 and histogram 3). The inheritance value here is reduced to almost half 
as compare to the community sample. Influences of environmental factors, genetic 
mteraction and more genetic variance in the general sample as compare to a 
confined group could be the possible reasons for the reduced frequency.-^ v"*'--^ *-^  "^ -> -
Comorbidity-
_ ' . ^Ateti»- ,' _ 
Among the individuals of the pedigrees analyzed for Bridge andi' Elevator 
phobia, the sufferers and non-sufferers in both the samples were also showing 
other psychoneurotic disorders, percentages of such comorbids for different types 
of disorders were also calculated for these samples and are presented in the table 
CI, C2 and histogram CI, C2, C3 and C4. 
The most common types of psychoneurotic disorders were observed as 
Height Phobia with its highest percentage (30 62%) among the sufferer females of 
community sample while lowest percentage was of OCD (1.83%)) in the same 
group. 
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Types of phobia 
Histogram showing the comparative frequencies of various 
comorbidities in normal relatives of probands 
The normal females were also showing highest percentage of Height Phobia 
(28.9%) and lowest with OCD (1.56%), rest other types of disorders show the 
prevalence in between these two extremes. The sufferers and normal males of this 
sample are showing highest comorbidities with Height phobia (11.78%) and (25%)) \ 
respectively and the lowest comorbidity for OCD (0.26%)) and (1.56%)) : 
respectively. (Table CI and histogram CI & C2) I 
In the general sample,the highest comorbidities seen in the sufferers males 
and females were with Height phobia (17.17%)) and (49.21%o) respectively, while 
the lowest comorbidities were observed with OCD (0.5%)) and (1.01%)) 
respectively, similarly among the normal males and females also the highest 
sufferer percentage of Height Phobia (15.04%)) and (26.54%)) respectively and the 
lowest percentage were also noted with OCD (0.88%)) and (0.88%)) respectively 
like those of the sufferers. (Table C2 and histogram C3 & C4) 
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Age at onset- The average age at onset was calculated to be 12.3 years for 
males and 10.1 years for females in community sample while for general sample it 
was found to 18.1 years for males and 14.7 years for females. (Table Al) 
57 
Same types of condition regarding the age of onset and sufferer relative 
frequency (inversely proportional) was seen in the general population sample also. 
Prevalence-
The prevalence of the disorder also noted in both the samples for less than 
one year, one year to five years and five years to ten years or even more. No much 
difference in the prevalence was observed in the two samples. The life long 
prevalence is estimated as 8.85% in the sufferers of community samples and 
6.60% in the general population sample, while the prevalence for 5 years is 
calculated as 37.35% and 34.47% in sufferers of community and general sample 
respectively. While the highest prevalence for one year is estimated as 53.78%) and 
58.92% in sufferers of community and general sample respectively. (Table PI) 
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Tunnel and Enclosed places Phobia (TEnP)-
Pedigree analysis-
In community sample, out of 1024 individuals of 44 pedigrees 518 were 
total males and 506 were total females. The sufferer males and females were 191 
(36 87%) and 257 (50.79%) while the normal males and females were (63.13%) 
and (59.21%) respectively. (Table 4 and histogram 4), this data is showing higher 
percentage of sufferer females as compare to males in community sample. 
However, an overall percentage of sufferers and non sufferers is 43.74% and 
56.26% respectively. 
On contrary, the general population sample which is comprised of 39 
pedigrees, is showmg larger differences of percentage between sufferers and non 
sufferers i.e. (25.84%) and (74.16%) respectively. The sufferer males were 95 
(20.56%) out of total 462 males and 139 (31.37%) sufferer females out of the 443 
total females were showing a ratio of 3:2 of gender effect for this phobia. (Table 4 
and histogram 4) 
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Table 5 and histogram 5 are showing the frequencies of Tunnel and 
Enclosed places phobia among the I, II, and III degree relatives of proband in the 
two samples. It was found that sufferer I degree relatives i.e. parents, sibs and 
children of probands were more common as compare to sufferer II and III degree 
relatives i.e. grandfather, uncle, aunt, half sibs and cousins, great grand parents etc.'i 
respectively in both the samples. Their percentages in the community sample were 
calculated from all 44 pedigrees as 53.82%, 36.68% and 22.79% respectively. The 
highest percentage of sufferer I degree relatives shows that this phobia has genetic 
basis and transmitted directly from parents to children and other category of 
closest relatives like sibs. It shows moderate to low frequency among 
comparatively far related (II and III degree relatives) showing its familial and 
genetic nature. (Table 5 and histogram 5) 
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The general population sample also shows resemblance with the 
community sample regarding the degree of closeness and the prevalence of phobia, 
which is found to be directly proportional (closest relatives are maximum 
sufferers). The percentage of I, II and III degree relatives were calculated as 
32.53%, 14.28% and 13.19% respectively (Table 5 and histogram 5) in general 
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sample. When these values were compared in the two samples it was observed that 
the overall percentage of sufferers i.e. I, II and III degree relatives were much 
higher in community sample as compare to general population sample. 
Among the I degree relatives, the sib ships were analyzed separately 
particularly to know the possible penetrance of the causative genetic factor/factors 
in the sibs (it is considered that full sibs show a general inheritance value as 50%. 
In the community sample of this phobia, the total sibships were 198, the total 
individuals in all these sibships were counted as 773, out of which sufferers were 
350 (45.27%). (Table 6 and histogram 6).This value is quite significant among 
sibs, confirming the genetic nature of this phobia with a familial/community 
influence. 
CO 
I 
c 
8 
(D 
100.00% 
90.00% 
80.00% 
70,00% 
60.00% 
50.00% 
40.00% 
30.00% 
20.00% 
10.00% 
0.00% 
CO mmunity sampll general sample 
Histogram 6 - showng the penetrance of 
Tunnel and Enclosed places phobia in the 
sib ships of probands in the community 
sample and genegral samples 
• Normal sibs 
• Sufferers sibs 
a 
• Normal sibs 
• Sufferers sibs 
The sufferer sibships percentage in the general sample was found to be 
21.69% due to 164 sufferers out of a total of 756 sibs in 206 sibships (Table 6 and 
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I 
histogram 6). The inheritance value here is reduce to almost half as compareito 
community sample (Table 6 and histogram 6). ^ 
Comorbidity-
Among the individuals of the pedigrees analyzed for TEn P, the sufferer 
and non sufferers in both the samples were also showing other psychoneurotic 
disorders, percentages of such comorbids for different types of disorders were also 
calculated for these samples and are presented in the table C3, C4 histogram C5, 
C6, C7 & C8. 
The most common types of psychoneurotic disorders was observed as 
Height phobia with its highest percentage 26.80% among the sufferer females of 
community sample while lowest with Open places phobia (Table C3 and 
histogramCS). 
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The normal relative females showing highest percentage of sufferers with 
Height phobia 19.79% and lowest with Open places phobia 9.37%, rest other types 
of disorders show the prevalence in between these two extremes. (Table C3 and 
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histogram C6). Like in the females the sufferers and normal males of this sample 
are showing highest comorbidities with Height phobia (11.68% and 14.58% 
respectively) and the lowest comorbidity for Open places phobia (4.46% and 
6.25% respectively). 
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In the general sample also the highest comorbidities seen in the sufferer 
males and female were with Height phobia 18.09%) and 22.85%) respectively while 
the lowest comorbidities were observed with same Open places phobia (4.76%) and 
7.61%) respectively), on the other hand among the normal males and females the 
highest comorbidities were those of Height phobia 17.33%) and 29.33%) 
respectively and the lowest comorbidities were with Accident phobia {4% and 
Open places phobia S% respectively). (Table C4 and histogram C 7 & C8) 
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Age at onset-
The average age at onset was calculated to be 6.2 years for males and 5.6 
years for female in the community sample while for general sample it was found to 
6.8 years for males and 6.1 years for females. (Table Al) 
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It was observed that in the community sample, the age at onset is less in 
both the sexes while in general sample it is more for both sexes besides on the 
severity scales those sufferers who were exhibiting an early age at onset were 
) 
showing more severe symptoms as compare ito those where age at onset was more. 
f 
Same type of condition regarding the age of onset and severity of symptoms 
(inversely proportional) was seen in the general population sample. 
Prevalence-
^ . I 
Like the Bridge and Elevator phobia. The prevalence of the disorder also 
noted in both the samples for less than one year, one year to five years and five 
years 1o ten years or even more. A major difference in the prevalence was 
observed in the two samples, while the community sample showing larger 
percentages of sufferers in the categories of five years (51.46%) and ten years 
(40.67%) prevalence and low percentage in one year prevalence (7.86%) the 
general sample is exhibiting just opposite of it highest percent of sufferers in the 
one year prevalence categoiy (69.2%)) while lowest in the life long prevalence 
category (11.6%). (Table PI) 
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ANIMAL PHOBIA 
Pedigree analysis-
Survey was conducted on the community and general population samples 
Out of a total of 3080 individuals in 145 pedigrees 1468 were found males and 
1612 were females in the community sample. The sufferer males and females were 
518 (35.28%) and 959 (59.49%) while the normal males and females were 64.72% 
and 40.51%) respectively (Table? and histogram 7). This data is showing that the 
percentage of sufferer females is almost double as compare to that of males in 
community sample. However an overall percentage of sufferers and non-sufferers 
are 47.95% and 52.04% respectively. 
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On contrary, the general population sample is showing larger differences of 
percentage between sufferers and non sufferers i.e. 22.85% and 74.68%) 
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respectively. However, the sufferer males 201 (15.88%) out of 1^65 tOtM'males 
and 386 (29.62%) sufferer females out of the 1303 total females were showing 
similar gender effect i.e. percentage of female sufferers is just double as compare 
to that of sufferer males. (Table? and histogram 7) 
The sufferers were showing phobias for different animals, however the 
types of animal phobia observed in each proband was taken as the main criterion 
for grouping the pedigrees of animal phobia (Table 7). It was observed in most of 
these pedigrees that proband was showing phobia for a particular animal but the 
relatives were some times showing the same sometimes different subtypes of 
animal phobia i.e. in 'A' and 'Q' groups of pedigrees probands were all Horse 
Phobic, most of their first degree relatives were also Horse Phobics but among 
other relatives besides Horse Phobia , Cattle, Buffalo, Camel and Dog Phobias 
were also found. Similarly In 'B' and 'R' group pedigrees probands were Lizard 
Phobics but among the relatives Birds and Snake Phobics were quite frequent, in 
'E' and 'U' group probands were Bird Phobics, however among the relatives 
Snake Phobics were common, certain groups (F and V) were showing multiple 
phobias in probands and the relatives (Table 7). 
Table 8 and histogram 8 are showing the frequencies of animal phobia 
among the I, II and III degree relatives of probands in the two samples. It was 
found that sufferer I degree relatives were more common as compare to sufferer II 
and III degree relatives in both of the samples. Their percentages in the community 
sample were calculated from all 145 pedigrees as 60.14%, 41.82% and 24.53%, 
respectively. 
The highest percentage of sufferer I degree relatives shows that this phobia 
has genetic basis and transmitted directly from parents to children and in other 
category of closest relatives like full sibs. It also shows sufficient frequency level 
among comparatively far related (II and III degree) relatives proving its strong 
familial and genetic nature. (Table 8 and histogram 8) 
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The General population sample also shows resemblance with the 
community sample regarding the degree of closeness and the prevalence of this 
phobia, which is found to be directly proportional (closest relatives show 
maximum sufferings) The percentage of I, and II and III degree relatives were 
calculated as 24 70%, 17 52% and 13 12% respectively (Table 8 and histogram 
8) in general sample When these values were compared m the two samples it was 
observed that the overall percentage of sufferers i e I, II, and III degree relatives 
were much higher in community samples as compare to general population 
Sibship analysis-
Among the I degree relatives the sib ships were analyzed separately 
particularly to know the possible penetrance of the causative genetic factor/factors 
in the sibs In the community sample of animal phobia, the total sibships were 645, 
the total individuals in all these sibships were counted as 2051, out of which 
sufferers were 1099 (53 58%) (Table 9 and histogram 9). This value is quite 
significant among sibs, confirming the genetic nature of this phobia with a 
familial/community influence 
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The sufferer sibship percentage in the general sample was found to be 
22 77% due to 378 sufferer out of a total of 1660 sibs in 564 sibships (Table 9 and 
histogram 9). The percentage m the sibs is reduced to sufficiently in this sample 
as compare to the community sample, providing an evidence for recessive nature 
of the causative genetic factors 
Comorbidity-
Among the individuals of the pedigrees analyzed for animal phobia, the 
sufferers and non-sufferers in both the samples were also showing other 
psychoneurotic disorders, percentages of such comorbids for different types of 
disorders were also calculated in these samples and are presented in the table C5, 
C6 and histogram C9, CIO, Cll & C12. 
The most common types of psychoneurotic disorders were observed as 
Height phobia with its highest percentage (22 48%) among the sufferer females of 
community sample (Table C5 and histogram C9 & CIO). 
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The normal relative females of the proband were showing highest 
sufferings with Height phobia (23.25%) and lowest with travelling phobia 
(1.16%), rest other types of disorders show the prevalences in between these two 
extremes. 
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The sufferers and normal males of this sample are showing highest 
comorbidities with water phobia (12.20%) and Height phobia (23.25%) 
respectively and the lowest comorbidity for Fire phobia 0.58% and 1.16% 
respectively. (Table C5 and histogram C9 & CIO) 
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In the general sample the highest comorbidities seen in the sufferer males 
and females were with Height phobia (16.09% and 23.88%) while the lowest 
comorbidities were observed with loneliness phobia (2.29%)). Thunder phobia 
(2.29%o). and Fire phobia (2.29%)), respectively. On the other hand among the 
normal males and females the highest comorbidities were those of Height phobia 
(23.88% and 16.41%o) respectively and the lowest comorbidities were with 
Loneliness phobia (1.49%)) ^Fire phobia (1.49%)),-"Loneltnessaph« i^a^ (^4=4^6):,and 
thunder phobia"(1.49%). (Table C6 and histogram ClI & C12) 
Age al onset-
The average age at onset was calculated to be 7.2 years for males and 6 
years for females in community sample while for general sample it was found to 
8.4 for males and 6.6 for females. It was observed that in the both samples the age 
at onset is more or less same in both the sexes. (Table Al) 
Prevaience-
In contrast to agoraphobia (Bridge and Elevator phobia and Enclosed places 
phobia) and Glossophobia (Phobia of public speaking) which show no declination 
in the expression of symptoms a number of Specific Phobias i.e. darkness phobia, 
thunder phobia and lightening phobia (etc> show considerable declination in the 
prevalence,, pi contrast to this, animal phobia shows no declination, rather it 
exhibits a consistency in its prevalence. We obsei-ved three categories of 
prevalence of disorder in our samples i.e. prevalence for one year, from one year 
upto five years and five years to 10 years and even more (life long), these are 
estimated as 20.36%), 56.13%o and 23.50%) respectively, while the prevalence for 5 
years is calculated as 5I.79%o and for one year as 48.29% in the sufferers of 
general sample respectively. (TablePl) 
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BLOOD PHOBIA 
Pedigree analysis-
In community sample, out of 1935 individuals of 80 pedigrees 995 were 
total males and 940 were total females. The sufferer males and females were 291 
(29.24%) and 476 (50.63%) while the normal males and females were 126 
(70.75%) and 236 (49.37%) respectively (Table 10 and histogramlO). This data 
is showing a much higher percentage of sufferer females as compare to males in 
community sample. However an overall percentage of sufiferers and non-sufferers 
are 39.63% and 60.36% respectively. 
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On contrary the general population sample is showing larger differences of 
percentage between sufferers and non sufferers i.e. 23.32% and 76.67% 
respectively. On the other hand the sufferer males 126 (15.40%) out of 818 total 
males and 236 (32.15%) sufferer females out of the 734 total females were 
showing striking dififerences in the gender effects of this phobia (Table 10 and 
histogramlO). 
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Table U and histogram 11 are showing the frequencies of Blood phobia 
among the I, II and III degree relatives of probands in the two samples. It was 
found that sufferer I degree relatives were more common as compare to sufferer II 
and third degree relatives in both of the samples. Their percentages m the 
community sample were calculated from all 80 pedigrees as 51.57%, 46.27% and 
27.54%, respectively. 
The highest percentage of sufferer first degree relatives shows that this 
phobia also has genetic basis like Animal Phobia and transmitted directly from 
parents to children and other categor>' of closest relatives. It also shows sufficient 
frequency level among comparatively far {II and III degree) relatives, Jiese 
findings strengthen the view that the cause of this phobia lies in the genome of the 
sufferers. (Table 11 and histogram 11) 
c 
S 
c 
<0 
a. 
100.00%-
90 00%-, 
80 00% -
60 00%-
50 00% -
40 0 0 % -
30 00% -
20 00% -
10 0 0 % ' 
0,00% 
comrminitysamiJe general sample 
Hstogram 11-sho\Mngthel,ll,!ll,degreesfferers 
and nornBl relatives of proband in different 
pedgree g-oups of the community andgenerei 
samples for bloodphobis 
• sufferers l-OR 
• sufferers ll-DR 
, D sufferers Hl-OR 
• sufferers i-DR 
• sufferers It-DR 
D sufferers lil-DR 
The General population sample also shows resemblance with the 
communit>' sample regarding the degree of closeness and the prevalence of phobia, 
which is found to be directly proportional (closest relatives show maximum 
percentage of sufferings). The percentage of I, and II and III degree relatives were 
89 
calculated as 27.67%, 23.31% and 19.48% respectively (Table 11 and histogram 
11) in general sample. When these values v^ ere compared in the two samples it 
was observed that the overall percentage of sufferers i.e. L 11, and HI degree 
relatives were much higher in community samples as compare to general 
population. 
Among the I degree relatives the sib ships were analyzed separately 
particularly to know the possible penetrance of the causative genetic factor/factors 
in the sibs (it is considered that full sibs show a general inheritance value as 50%) 
In the community sample of Blood phobia, the total sibships were 397, the total 
individuals in all these sibships were counted as 1293, out of which sufferers were 
662 (51.19%). (Table 12 and histogram 12). This value is quite significant 
among sibs, confirming the genetic nature of this phobia with a 
familial/community influence. 
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The sufferer sibships percentage in the general sample was found to be 
21.16% due to 229 sufferers out of a total of 1082 sibs in 299 sibships (Table 12 
90 
and histogram 12) general sample as compare to confined group sample could be 
the possible. 
Comorbidity-
Among the individuals of the pedigrees analyzed for Blood phobia, the 
sufferers and non-sufferers in both the samples were also showing other 
psychoneurotic disorders, percentages of such comorbids for different types of 
disorders were also calculated for these samples and are presented in the table C7, 
C8 and histogram C13, C14, C15 & C16. 
The most common types of psychoneurotic disorders was observed as 
animal phobia witii its higliest percentage 15.93% among the sufferer females of 
community sample while lowest with crowd phobia 1.59% (Table C7 bistc^ram 
CI 3). The normal relatives females of the proband were also showing highest 
suffering with animal phobia (33.59%) and lowest with water phobia (1.29%), rest 
other types of disorders show the percentage of comorbidities in between these two 
extremes. (Table C7 histogram C14). 
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The sufferers and normal males of this sample are showmg highest 
comorbidities with Animal phobia (17.5% and 17.05% respectively) and the 
lowest comorbidity for Crowd phobia (0.79%) and Thunder phobia (0.25%) 
respectively. 
In the general sample also the highest comorbidities seen in the sufferers 
males and females were with Animal phobia as 20.64% and 27.06% respectively, 
while the lowest comorbidities were observed with water phobia (0.45% and 
1.09%) and Thunder phobia (1.09%) respectively (^ the other hand,among the 
normal males and females, the highest sufferings were also of Animal phobia 
(18.68% and 31.86%) and the lowest comorbidities were with crowd phobia and 
thunder phobia (1 09%o) a»4rft«ftdef-p'h©^-^I-99%)-respectively m males and 
with darkness phobia in females. (Table C8 histogram CI 5 & C16). 
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Age at onset-
The average age at onset was calculated to be 7.4 years for males and 6.2 
years for females in community sample while for general sample it was found to 
9.2 years for males and 6.8 years for females. 
93 
It was observed that in the community sample the age at onset is less in 
both the sexes while in general sample it is more for both sexes besides on the 
severitN' scale those sufferers whose age at onset was low, are showing 
comparatively more severe symptoms than those whose age of onset reported was 
more. (Table A1) 
Same types of condition regarding the age of onset and sufferer relative 
frequency (inversely propoitioiial) was seen in the general population sample also 
besides the duration of prevalence i.e. less than one year, more than one year, upto 
five years and life long (more than 10 years) also calculated and it was observed to 
be as 28.15%, 44.09% and 27.74% in community and 33.9%, 64.01% and 11.98% 
respectively in general sample. (Table PI) 
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SOCIAL PHOBIA 
Social phobia is common anxiety disorder, which shows the Ufe time 
prevalence generally among the sufferers. To investigate whether the phobia is 
familial and genetically influenced or not we analyzed the same community 
sample and general population sample which were considered for the other 
phobias in the present study. Out of many types of social phobias we selected 
Glossophobia (the fear of public speaking) for the present work. 
Pedigree Analysis-
A total of 49 pedigrees were analyzed from the community sample and 47 
pedigrees from general populations. The pedigree analysis of both samples have 
confirmed that social phobia is consistently been found to aggregate in the families 
of all probands. 
In the community sample out of a total of 977 individuals 472 are total 
males and 505 are females. The sufferer males are 157 (33.26%) and sufferer 
females are 301 (59.60%), that is the suffer females are almost double as compare 
to the sufferer males (Table 13 and histogram 13). In the general population 
sample also sufferer female frequency exceeds the sufferer male frequency 
sufficiently [almost double i.e. Out of a sum of 849 individuals sufferer males are 
101 (23.59%) and sufferer females are 162 (38.47%)]. In this sample t h e ^ o f 
male and female individuals which were considered for the study were 428 and 
421 respectively (Table 13 Histogram 13). 
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One of our goals in the present study was also to ascertain the range of 
functional impairment attributable to social phobia in community sample and 
general sample. The avoidance behavior was seen in almost all sufferers of this 
phobia in the community sample, however the condition was much severe in a big 
fraction (females 59.60% males 33.26%), where the avoidance was maximum and 
the work impairment was of considerable degree in both the sexes. The functional 
impairment and maximum avoidance was also observed in the small fractions of 
general population sample where 23.59% males and 38.47% females were severely 
suffering from the social anxiety of this particular type> their psychoanalytic history 
indicated that they were fearful, timid or overly shy as children and after puberty 
more than \9% of severely sufferer from community sample and about 7% of 
general population severe social phobics become socially isolated with 
considerable functional impairment. 
Age at onset-
The average age at onset was calculated as 13.2 years in the males of 
community sample and a little less in the females i.e. 11.7 years. Most of these 
sufferers were having a history of social fears and avoidance of social 
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situations in tiieir early childhood. This shows that most social phobics are at risk 
in childhood for developing the disorder (prior to proper onset of this condition) is 
also providing an evidence for its genetic nature. (Table Al) 
Frequencj^ of Disorder in the Relatives of Probands-
The I, 11 and III degree relatives of probands in different pedigrees of the 
samples were analyzed for the presence/absence, degree of expression and the 
prevalence rate of the disorders. 
It was observed that in the community sample out of 430 first degree 
relatives (Parents, children, sibs) of probands, 234 (54.41%) were the sufferers 
while out of 305, second degree relatives (uncle, aunt, half sibs, grand parents etc.) 
154 (50.49%) were social phobic and out of 180 third degree relatives (great grand 
parents, I and II cousins, etc.) 46 (25.55%)) were the sufferers. (Table 14 and 
histogram 14). 
Amongst first degree relatives the disorder was observed generally at lower 
ages and with more avoidance as compare to II and III degree relatives. Besides 
most of first degree relatives were showing longer prevalence of the disorder 
generally more than 5 years. 
In the general population sample out of 394 first degree relatives 127 
(32.33%)) were found to be the sufferers while out of 232, and 180 second degree 
and third degrees relatives 62 (26.72%) and 30 (16.66%) were those who were 
showing the considerable symptoms of social phobia described in DSM IV criteria 
(Table 14 and histogram 14). Most of the sufferers in this sample were showing 
one to five years prevalence (Table PI). 
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Sibship Analysis-
In the community sample among 49 pedigrees a sum of 188 sibships is 
present comprised of 691 sibs, out of these 350 (50.65%) were showing the social 
anxiety for public speaking (Glossophobia). This percentage among the sibs show, 
that the social phobia is frequently inherited in families of sufferers, especially in 
those families where marriages are common among the relatives, the causative 
genetic factor concentrates in the genes gradually and shows a linear inheritance 
with high percentage in the I degree relatives (sibs). The population sample also 
shows a considerable percentage of sufferers sibs i.e. 31.23% as shovm in the 
(Table 15 and histogram 15) 
The difference in the percentage in the two samples reflects more pooling of 
causative genetic factors in community sample while more variance of these in the 
general sample. 
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Comorbidity-
The two samples under consideration are divided into different groups 
according to the comorbidity exhibited by the social phobics and their sufferer and 
non-sufferer relatives. The pedigrees of group A, B, C, D and E are those where 
females are the probands and F, G, H, I, J are those where males are probands, 
these groups, of pedigrees are analyzed for the comorbidities of a number of 
psychoneurotic disorders (Table C9, CIO and histogram C17, C18, C19 & 
C20). 
Similarly, the general population sample is also divided in the groups Q, R, 
S, T, U and V, W, X, and Y where females and males are the proband, these 
groups are also showing the same comorbidities as respective groups in 
community sample. (Table C9 and histogram C17 & C18) 
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The considerable percentage of social phobics in both the sample are 
found to be comorbid with Dark and Ghost phobia. Loneliness phobia. Fight and 
Height as well as Water phobia. (All are the specific phobia types). 
A number of other social phobic are showing sufficient comorbidity with 
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bipolar and unipolar depression too. The highest comorbidity among the social 
phobics is noted with Height phobia in both samples among sufferer males and 
females, and the lowest percentage comorbidity is with Dark and Ghost phobia is 
both the samples. 
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Besides the sufferers of Glossophobia their normal relatives were also 
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showing various phobias and also the depression in both the samples (Table CIO 
and histogram C19 & C20). Among these normal relatives also the highest 
percentage of height phobia is noted among males as well as females. This 
condition of comorbidity provides an idea of close association between the genes 
responsible for the social and height phobia. 
Prevalence-
In contrast to specific (simple) phobia which shows the declination in the 
expression of symptoms of a number of phobias (Darkness phobia, Thunder 
phobia and Lightening phobia etc). Social phobia shows no declination; rather it 
exhibits a consistency in its prevalence. We observed three categories of 
prevalence of disorder in our sample, i.e. prevalence for one year, from one year 
upto five years and five years to 10 year or even more (life long). The life long 
prevalence is estimated as 14.08% in the sufferers of community sample and only 
3.52% in the population sample. While the prevalence for 5 years is calculated as 
74.82% and 45.48%, in the sufferers of community and general samples 
respectively. Lowest prevalence for one year only is estimated as 11.08% in the 
community sample however this was the highest type of prevalence present in 
50.58%) sufferers of general sample. (Table PI) 
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AGORAPHOBIA 
Discussion 
Segregation analysis based on pedigree studies on Bridge and Elevator Phobia (BEP) 
and Tunnel and Enclosed Places Phobia (TEnP) strongly suggests the genetic and 
familial nature of Agoraphobia. In both of these subtypes of agoraphobia more than 
67% of pedigrees were showing the continuous inheritance of the disorder in 
subsequent generations in community samples and more than 37% (Table 1) in general 
samples. These studies have been conducted on such families in which the probands 
and other suspected members of families were diagnosed by the psychiatrics with the 
help of semi structural diagnostic interview based on DSM-IV 1994 criteria. This is the 
basic difference in our studies and the studies conducted earlier on this phobia which 
were mainly based on DSM-II and DSM- III R and ICD -10 criteria which primarily 
distinguish between agoraphobia and delusional or obsessive disorders and depressive 
episodes. In addition ICD-10 specifies that the patients anxiety must be restricted to or 
occur primarily within two out of four specific situations, i.e. crowds, public places, 
travelling alone or travelling away from home on the other hand DSMTV. Criteria 
specify that agoraphobia must be defined in relation to panic disorder and the diagnoses 
of specific and social phobias are next to be considered. The DSM-IV-TR also specifies 
that the patients symptoms must not be related to substance abuse and if they are related 
to a general medical condition, they must have excessive symptoms usually associated 
with the condition. The DSM-IV-TR also does not require a person to experience 
agoraphobia within a set number of circumstances in order to meet the diagnostic 
criteria. However the primary area of agreement between these different types of 
criteria is that all of these specify avoidance of the feared situation as a diagnostic 
criterion. 
The pedigrees of both types of samples i.e. community and general samples of patients 
suffering from BEP (Bridge and Elevator Phobia) and TEnP (Tunnel and Enclosed 
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Places Phobia) were analyzed for three to four generations. It was found that in 
community sample of BEP 27 pedigrees are showing continuous inheritance of the 
disorder for four generations, 16 pedigrees are showing it for tliree generations and one 
pedigree is showing if for two generations. The general sample is also showing a 
continuous inheritance for four generations in 24 pedigrees and for three generations in 
14 pedigrees. The same type of situation also presented by the pedigrees of TEnP where 
community sample shows continuous inheritance for four, three and two generation in 
10, 33 and one pedigrees respectively; while general sample also shows continuous 
inheritance in 15, 20, and 03 pedigrees for four, three and two generations respectively. 
The continuity of expression of both phobias in subsequent generations of both types of 
samples provides strong evidence for the genetic basis of these anxieties. Recent 
researches have also confirmed earlier hypothesis that there is a genetic component to 
agoraphobia and that it can be separated from susceptibility to panic disorder. 
In 2001 a team of Yale geneticists (Gelernter et. al. 2001) reported the discovery of a 
genetic locus on the 'q' arm of human chromosome 3 that governs a person's risk of 
developing Agoraphobia. PD was found to be mainly associated with two loci, one on 
the 'q' arm of chromosome I and the other on 11 p. these researchers also concluded 
that Agoraphobia and PD are common, inheritable anxiety disorders that share some, 
but not all of their genetic loci for susceptibility. 
Gelernter et al (2003) also identified a region on chromosome 14p as linked to panic 
disorder. Agoraphobia, as well as Specific Phobia. They also confirmed that if a narrow 
phenotype of exclusively Agoraphobia was considered, the linkage peak is on 3q, while 
14p is predominantly contributes to phobic anxieties in general. According to these 
workers 3q is also sharing some overlaps of PD genes. In addition of this Agoraphobia 
was also reported to be associated with 4q21. (Getemter et. al 2001). 
Histogram CI and C4 and C5 to C8 are showing the comorbidities of other 
psychoneurotic disorders with Agoraphobia in both the samples of the two subtypes, it 
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was observed that risk of developing Height Phobia is maximum in the Agoraphobics 
and the second highest comorbidities observed is with Travelling Phobia in Bridge and 
Elevator type and with loneliness in TEnP. That is the highest comorbidities observed 
here are with specific situational phobias. These comorbidities provide the idea of 
linkage of causative loci and it is reported that genes for specific situational phobias are 
located on the short arm of chi'omosome 14 (Gelernter et. al 2001). The simultaneous 
occurrence of Agoraphobia with these situational phobias also strengthens the view that 
some of the loci related to Agoraphobia are also located on 14 chromosomes in addition 
to the major locus/loci of Agoraphobia on 3q. 
The above mentioned linkage studies are indicating the polygenic and autosomal nature 
of agoraphobia. Though linkage analysis has proved extremely valuable in mapping 
single gene disorders by studying the co-segregation of genetic markers with the 
disease, however, this type of approach is much more difficult in multifactorial 
disorders for the following reasons: 
1. If a multifactorial disorder has a true polygenic underlying susceptibility, then in 
theory it is unlikely that alleles at a single locus will make a major contribution. It is 
extremely difficult mathematically to develop strategies for detecting linkage of 
additive "polygenes" each of which makes only a small contribution to the phenotypes. 
2. Many multifactorial disorders show a variable age of onset, it was observed for 
both subtypes of Agoraphobia in the present study as well. However the onset and 
course of symptoms differ in several ways in the two subtypes studies here. Most of the 
sufferers in BEP were showing the age of onset between 10.1 to 12.3 years in sufferer 
males and sufferer females but incase of TEnP, the age of onset was in much lower 
ranges (Table Al). Due to these variable ages of onset the genetic status of unaffected 
family members cannot be known with certainty, perhaps due to this reason, the general 
population samples in both subtypes are showing comparatively low percentages of I 
and II degree sufferer relatives of probands than it was expected, though in community 
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samples these values are according to the expectations (may be due to more 
homozygosities of causative genes). The age at onset of sufferers in the community 
samples are at lower ranges. 
3. Like most of the apparent multifactorial disorders, Agoraphobia is also 
probably etiologically heterogeneous, with different genetic and environmental 
mechanisms involved in different subtypes. Despite these limitations efforts were made 
here to confirm the possible mode of inheritance of different subtypes of this phobia 
usiug modifications of certain approaches utilized generally in pedigree studies. 
One of the best approaches recognized for sometimes by population geneticists is to 
undertake disease association studies and linkage analysis utilizing a so called ideal 
population. Such a population should be relatively large yet historically isolated and 
genetically more homogenous. Therefore we selected such a population in Momin 
Ansar community of united province of North India comparing it with general 
population (Random mixing population) of same region, and found considerable 
difference in the data collected for Agoraphobia and other phobias too. This difference 
is certainly because of the widespread consanguinity in the said community population. 
This may be one of the important reason for the higher percentages of BEP and TEnP 
sufferers i.e. 44.15% and 43.75% respectively as compare to their general population 
samples i.e. 24.77% and 25.85% respectively (Table Tl). 
4. These linkage studies are also indicating the autosomal nature of Agoraphobia, our 
data confirms this fact from pedigree studies of both phobia subtypes, which reveal that 
both male and female transmit the disorder to both types of children i.e. transmission of 
disorders is neither cris-cross nor holandric. This eliminates the chances of 'x' or 'y' 
linkage on one hand and provides the evidence for autosomal linkage on the other. 
However the study also reveals that maternal influence in causing the disorder is greater 
to some extent as compare to paternal influence, because the transmission of the 
disorder from father to both types of children was observed in 82 and 75 cases in 
community and general sample of BEP and from mother in 118 and 121 cases 
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respectively. Same type of conditions were noted in TEnP where in community sample 
father transmitted the phobia in 77 cases and mother in 81 cases, in general sample too 
transmission from mother exceed the transmission from father i.e. 71 and 42 cases 
respectively. This situation arises due to the fact that in all these samples sufferer 
females show higher percentage as compare to sufferer males. 
It seems as though the gene/genes for these phobic disorders are expressed more in the 
presence of female hormones (sex influenced condition) as compare to males. 
Table 1 & histogram 1 and 4 are showing a much higher percentage of 
sufferer females as compare to sufferer males in the community and general samples of 
both subtypes of Agoraphobia which is indicating the genetic and familial influences of 
different magnitude on the two genders as well. A number of studies with anxiety 
disorders describe various models that can be tested with pedigree analysis. One of 
these model is a liability tlireshold model (Fraser F.C. 1980). According to this model 
all of the factors which influence the development of a multifactorial disorder, whether 
genetic or environmental, can be considered as a single entity known as liability. The 
liabilities of all individuals in a population form a continuous variable, which has a 
normal distribution in both the general population and the relatives of affected 
probands. To account for discontinuous phenotypes (i.e. affected or not affected) with 
an underlying continuous distribution, it is proposed that a threshold exists above which 
the abnormal phenotype is expressed. In the general population sample, the proportion 
beyond the threshold is population incidence, and among relatives the proportion 
beyond the threshold is the familial incidence. 
It is important to emphasize once again that liability includes all factors that contribute 
to the cause of the condition. Looked at very simply, a deleterious liability can be 
viewed as consistency of a combination of several "bad genes" and adverse 
environmental factors. Liability cannot be measured but the mean liability of a group 
can be determined from the incidence of the disease in that group, using statistics of 
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normal distribution. The units of measurements are standard deviation and these can be 
used to estimate the correlation between relatives. 
Consequences of liability threshold model 
Part of the attraction of this model is that it provides a simple explanation for the 
observed patterns of familial risks in conditions such as phobics anxieties including 
agoraphobia. The model describes the following conditions as an explanation of the 
possible inlieritance in such disorders. 
The incidence of disorder is greatest among relatives of the most severely affected 
patients, presumably because they are the most extreme deviants along the liability 
curve. In Bridge and Elevator Phobia (BEP) the table CI and C2 are showing the 
frequencies of sufferer relatives of probands. It was observed that in the pedigrees of D 
H and I group in community sample and pedigrees of S, X and Z group of general 
sample the percentages of sufferer I degree relatives was higher these were also 
showing more severe degree of avoidance as compare to sufferers of other pedigrees 
besides these were showing high comorbidity with Height Phobia. It was also found in 
both of the samples that comorbid phobics of agoraphobia were severe sufferers with 
low age at onset and a prevalence of more than five years as compare to non-comorbid 
sufferers. Similarly in both the samples collected for Tunnel and enclosed places phobia 
the pedigrees of C, H and J groups in community sample and that of 'x' group in 
general sample are showing the similar type of conditions regarding the severity of 
Agoraphobic anxiety and frequencies of sufferer first degree relatives. (Tables 2, C3 and 
C4), that is the risk is greatest among close relatives of the index case and decreases 
rapidly in more distant relatives. 
Another important condition described in this model is that if there is more than one 
affected close relative then the risks for other relatives of the index case are increased. 
We also observed this type of condition in sibship analysis. Tables 3 and histogram 3 
for Bridge and Elevator Phobia (BEP) and Table 6 and Histogram 6 of TEnP, are 
showing the percentages of sufferer sibs as 43.98%, 22.96% and 45.27% and 21.69% 
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respectively, this indicates the similar type of genetic components are shared by first 
degree (closest) relatives and specially the full sibs. 
All the above-mentioned conditioned of our data enable us to choose the multifactorial 
liability Threshold Model as best fitted model for the inheritance of Agoraphobia, 
where the genetic contributions and family environment both are considerably 
important. 
The data also expresses the recessive nature of genes causing Agoraphobia, as is 
evident from the comparison of community and general samples that due to 
consanguinity effect the causative recessive loci show increased homozygosities and 
much higher frequencies of sufferers in community sample as compare to general 
population. 
ANIMAL PHOBIA 
The total individuals studied for animal phobia in community sample were 3080, out of 
these 47.95% were sufferers on the other hand in general population out of 2568 total 
individuals only 22.85% were the sufferers. That is the percentage of sufferer in 
community sample was found to be more than double, exhibiting considerable 
consanguinity and community influence on the inheritance. The pedigree analysis 
shows that about 58% pedigrees are showing continuous inheritance of Animal Phobia 
without disruption which suggests a significant genetic basis for the disorder; however 
disruption in continuous inheritance in 42%, pedigrees is suggesting the recessiveness 
of this phobia. 
In the general population sample it was observed that in 80 pedigrees the disorder 
appeared in the progenies of normal parents, while in 42 pedigrees one of the parents 
was sufferer while the other was normal. The appearance of disorder in the progenies of 
normal parents in 80 pedigrees is confirming the recessiveness of the disorder because 
in this large number the disorder cannot appear just because of spontaneous mutation, 
therefore it could be interpreted that in these pedigrees the normal parents may contain 
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the mutant in their genotype without expressing these i.e. these parents are Hkely to be 
the heterozygotes. In community sample also in 25 pedigrees same condition was 
observed, while in 64 pedigrees one parent was found to be sufferer and the other 
normal and there were 13 pedigrees where both parents were sufferers. That is in 25 
pedigrees both parents were likely to be heterozygote for these causative loci, in 64 
pedigrees at least one parent was heterozygote and the sufferers were likely to be 
homozygotes and in 13 pedigrees both parents were homozygotes. 
This obvious homozygosity in these parents (in 77 pedigrees) is the result of 
consanguinity in this sample, therefore in spite of its recessive nature in community 
sample large percentage of sufferers was observed. 
In addition to this, the first degree relatives of affected probands have shown the 
increased risk of developing the same phobia as compare to II and III degree relatives 
(Table 8 & Histogram 8). In the confined marriage community sample, this condition is 
further enhanced as compare to general sample due to increased homozygosities in the 
recessive mutants causing the disorder. 
The percentage of affected I, II and III degree relatives of probands in community 
sample was found to be sufficiently increased i.e. 60.14%, 41.81% and 24.53% 
respectively as compare to general sample i.e. 24.10%, 17.52% and 13.12% 
respectively. That is in each case it is almost at double of general population sample 
and therefore provides strong evidence for its heritable but recessive nature. Sib ship 
analysis further strengthening these findings (Table 9 & Histogram 9). 
The detailed study of animal phobia in both of the samples is also showing that 
transmission is autosomal in nature because both the sexes were found to transmit it in 
subsequent generation with equal efficiency, however the number of female sufferers in 
both samples prominently exceeds the number of sufferer males (Table 7 & Histogram 
7) as was noted for Agoraphobia, suggesting its sex influenced nature. (The 
transmission of disorder from father was observed to both types of in children in 202 
cases while from mother in 295 cases in the community sample, same situation was also 
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observed in the general sample where in 77 cases transmission was from father and in 
133 cases, it was from mother (pedigree charts for animals phobia). 
FuUerton et.al. (2003) reported the first large scale systemic linkage analysis of 
neuroticism (a personality disorder), identifying five loci with logarithim of odds 
(LOD) scores about 3.8. Some loci were reported to be active only in females and other 
only in males, suggesting that gender effects are also multifactorial and differential in 
the two sexes and it should be considered separately for anxiety disorders. Our results 
are proving their findings by showing the sex influenced nature of Animal and other 
phobias. 
Among Animal phobic a variety of subtypes were seen among probands and other 
sufferers in both samples. It was observed that sufferers of Bird Phobia were having 
Snake and Lizard Phobic relatives. Lizard Phobic also showing Snake Phobia, certain 
groups of pedigrees (F, V) showing Multiple Animal Phobia (with Lizard, Snake, Bird, 
Mangoose etc) in the probands and in their relatives, among these. Some sufferers were 
also phobic of the shape of Aeroplane. Similarly those who were Insect Phobics were 
generally showing phobia for Spider and vice versa. In 'A' and 'Q' groups certain 
Horse Phobics were also showing Buffalo, Camel and Cattle phobia in them and among 
their relatives. 
The above mentioned observations are indicating that these Animals Phobics are afraid 
of certain structures on the bodies of these animals and also the size and shape of these 
structures and animal it self This view is further strengthens by the example where 
certain Bird Phobics were found to be severe phobic of aeroplane shape. Few of the 
Spider Phobics who were Insect Phobics also mentioned that they are phobics of the 
extra long legs of Spiders and Insects. Cat Phobics always say that they are afraid of the 
open mouth full of pointed teeth specially canines of cats and their ruthless penetrating 
eyes which resemble very much with a Vampire, Rats and Mice Phobics were found to 
be afraid of the big round eyes of rats and also of their hairy bodies. All these 
conditions suggest that the sufferers of Animal Phobia inherit the phobia of certain 
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shape, size and even texture in their genes. The most common subtypes were 
Lizard/Birds, Snake and Insect/Spider Phobias and least was Muhiple Animal Phobia. 
Like sufferers of Agoraphobia, Animal phobics were also found to show comorbidities 
with other phobias. Among the relatives of sufferer probands of both samples, three 
types were seen i.e. those who were having animal phobia in addition to other phobias. 
(Table "C5, Histogram C9 & CIO ), those who were not having animals phobia but 
showing the symptoms of other psychoneurotic disorders including other phobias, and 
the third category suffering from animal phobia without comorbidities with any other 
psychoneurotic disorder. 
In both samples it was noted that comorbid phobics were more severely affected than 
non comorbids. The highest comorbidity among Animal phobic males was with water 
phobia (Table C5) and lowest was observed with fire phobia in community sample, 
among females sufferers of animal phobia, the highest comorbidity was noted with 
height phobia and lowest with fire phobia. Among the normal relatives also the height 
phobia was most common and a fire phobia was least (Table C5 and C6). The highest 
incidences of height and water phobias among sufferers and non sufferer relatives of 
both the samples is suggesting that perhaps these phobia are also running independently 
in the pedigrees of both samples and in animals phobics, these become comorbids. 
What ever may be the reason one thing is quite possible that gene/ genes for these 
phobias are either common or are closely linked on the same 
chromosome/chromosomes. Thus some of the etiology may overlap. 
A more systemic way to identify genetic variants affecting anxiety is a whole genome 
analysis. Five linkage studies have investigated panic disorder using whole genome 
scans (Crowe et al. 2001, Gelernter et al. 2001, Hamilton et al. 2003, Knowles et al. 
1998, Thorgeirsson et al. 2003) and one scanned targeted region (Smaller et al. 2001). 
These studies differed in their phenotypic classification; however, several started out 
with panic disorder proband but found a high incidence of generalized anxiety 
disorders, Agoraphobia, and Specific phobia in the respective pedigrees. 
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Comparing the loci found in different studies for tiie different chromosomes results in a 
complex picture. Some loci seem to be specific to fairly narrowly defined disorders 
such as panic disorders on chromosomes 9q, I3q and 22q and" phobias on 3q 
(Agoraphobia and Specific phobia) other suggest linkage to multiple forms of some 
disorder (Specific phobia on chromosome 14p) besides these loci (3q, I4p) which are 
considered main loci for phobias, other loci related to Specific phobias are also reported 
on 8q, Iq, lOq, Up etc showing their significance in the same order (Gelemter et al. 
2001). 
BLOOD PHOBIA 
The Specific phobia groups were compared with respect to their mean ratings of 
maximum discomfort during the BAT (Behavioral Approach Test). A multivariate 
analysis of variance (MANOVA) was conducted to compare groups on the following 
measures. 
1. Mean intensity of physical symptoms i.e. palpitation, sweating, shaking, breathlessness, 
choaking, chest discomfort, abdominal distress, dizziness, derealisation, paresthesias , 
chills or hot flushes) during typical exposure and during the BAT. 
2. Mean intensity of cognitive symptoms i.e. fear of dying, fear of loosing control or going 
crazy, during typical exposure and during BAT. 
The community samples in both of these phobias (Animal and Blood) were found to 
show more intense symptoms of physical and cognitive nature. However the intensity 
of cognitive type was found to be more in the general samples. 
The frequency of fainting during typical exposures to the phobic situation was assessed. 
It was found that about 53% of Blood Phobics in community samples reported almost 
fainting while in general sample this situation was seen in approximately 27% of 
sufferers. The sufferers of Blood Phobia showing comorbidity with Height Phobia in 
both the samples (5.57%, 13.54% male and female respectively in community sample 
and 5.04%) and 8.71% in general sample were those (Tables C7 and C8) who reported 
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significantly higher levels of sensation focused apprehension during typical exposures 
as compare to sufferers of Animal Phobia. Individuals in the Blood Phobia group 
reported a more internal focus of apprehension than in Animal Phobia. The Blood 
Phobics were the only types to be associated with a diphasic physiological response 
consisting of an initial increase in arousal followed by a sharp drop in blood pressure 
and heart rate that may lead to fainting. This may be due to the reason that the 
accompanying autonomic response differs from that in other phobic disorders. The 
initial Tachycardia is followed by a vasovagal response with bradycardia, paller, 
dizzmess, nausea and sometimes fainting. These people are helped by tensing their 
muscles, rather than the use of relaxation, which is helpful in other phobic responses, 
where exposure to phobic stimuli usually produces increased sympathetic activity (i.e. 
increased blood pressure, sweating and flushing etc.) 
Despite these differences these two subtypes of Specific Phobia show many similarities 
regarding the age at onset, mode of inheritance nature of causative gene mutants, 
gender effects, prevalence, comorbidities etc. Both of these Specific Phobias were 
generally reported to begin in childhood, that is the age at onset was noted to be much 
lower as compare to age at onset for Agoraphobia and Glossophobia (Table AI). 
The pedigree analysis of Blood Phobia shows the rate between sufferer and non 
sufferers in community sample is approximately 40% and 60% respectively, while in 
general sample it was observed like Animal phobia i.e. 23.32%) sufferer VS 76.67% non 
sufferers. Gender effect was also noted to be quite prominent in general sample the 
sufferer females frequency was found to be double of the sufferer males while in 
coimnunity sample there found a 5:3 ratio between sufferer females and males 
respectively. 
The mode of inheritance for Blood phobia was also noted to be multifactorial where 
the causative mutants are found to be recessive because in 66 pedigrees in community 
sample, the disorder was inherited from at least one sufferer (Homozygous recessive) 
parent while in 14 pedigrees it appeared in the progenies of normal parents ( may be 
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Heterozygotes). Similarly in general sample in 30 pedigrees one sufferer parent 
transmitted it while in 44 pedigrees it appeared in the progenies of normal (both) 
parents showing the recessive nature of mutant/mutants. Sib ship analysis shows 
approximately equal frequency of (51.19% VS 48.81%). Sufferer and non sufferer sibs 
in community sample (Table 12) while approximately 1:4 ratio between sufferers and 
non sufferer sibs in general sample. 
Maximum comorbidity of blood phobics in both of the sample was observed with 
Animal phobia confirming either the linkage between the genes or sharing of some 
small loci by both of these sub types on the same chromosome/chromosomes. 
The pattern of results obtained in this study for these specific phobia subtypes are quite 
similar to those obtained for Agoraphobia. A multifactorial liability threshold model 
could also considered as best fit model for Specific phobia also, that is it shows the 
familial nature of these where a specific genetic factor for each of these subtypes 
showing its influence besides an evidences of the impact of shared environment among 
the relatives of the sufferer probands. That is the familial aggregation is mainly because 
of genetic factors with modest heritabilities. 
GLOSSOPHOBIA 
Community/ and general population surveys have shown that social anxiety is one of the 
most common disorder among the psychiatric illness, and that they cause extensive 
suffering and interference with work and social functioning. The principal cognitive 
factor in the etiology of social phobia observed was an under concern that other people 
will be critical (often referred to as fear of negative evaluation). It was observed in most 
of the sufferers of both samples that this anxiety began in late adolescence i.e. average 
age at onset ranges between 12.7 years to 15.5 years in the sufferers (Table Al) that is 
when young people are expanding their social contacts and are particularly concerned 
about the impression that they are making on other people. Once this anxiety started, 
variable prevalence was observed. In community sample the life long prevalence was 
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observed among 14.08% sufferers (most of them were above age 35) and were showing 
a persistent social anxiety of public speaking and other types(general social shyness) for 
more than 10 years even after treatment. However in general populations sample this 
life long persistent was only among 3.52% sufferers. This difference indicates same 
type of community effects on the genetic components as was seen for agoraphobia. 
Maximum sufferers fall in the prevalence range of one to five years i.e. 74.82% in 
community sample (this group includes age limits below 35 years and also includes 
young school going children of age 6 to 12 years). This general population sample also 
shows sufficient percentage of this prevalence group i.e. 45.48%). In this general 
sample, the maximum sufferers (most of them below age 20) were showing the 
prevalence for one year (50.58%)) as compare to the community sample (11.085) on 
average maximum sufferers in both samples were showing 5 years prevalence below 
age 35, it was that these sufferers were also having at least one of their parent suffering 
from same anxiety (in 19 pedigree) and a continuous inheritance shown by them 
pedigrees for 2 to 3 generations (13 and 6 pedigrees in community sample while in 12 
and 04 pedigrees of general population sample respectively) that is the pedigree 
analysis suggest the clear cut genetic influence on the disorder, this finding is further 
strengthened by the rate of this anxiety seen among the I degree relatives of probands 
from both samples (Histogram 11 and table 11). Like Agoraphobia Social phobia also 
shows maximum percentage of sufferer I degree relatives which share maximum genes 
among them. The high percentage of sufferer sibs 50.65%) in community sample and 
31.23% in general sample also suggest a moderate genetic influence for this disorder. 
Our findings are confirming the conclusions of earlier studies on the hereditary nature 
of this disorder i.e. those of Stein et al. 1998a and Kendler et al 1992a. In addition to 
these studies evidence for linkage to Social phobia for chromosome 16 markers was 
identified by Gelernter et al. in 2004. These findings meet conservative criteria for 
suggestive linkage. The gene encoding the norepinephrine transporter protein 
(SLC6A2) maps to the broad region, making SLC6A2 both a positional and 
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physiological candidate for influencing social phobia risk. Additional causative loci 
were also identified by the same team of Psycho-geneticists on chromosome 9, 14 and 
18 suggesting the multifactorial nature of social phobia. Our findings especially 
comorbidity observed for other disorders among the sufferers and non-sufferers 
relatives of probands of both samples strongly supports these findings. Comorbidity is 
reflecting the co-occurrence of causative genetic factors of different disorders on the 
same chromosome, (gene linkage). Gelernter et al. in 2001 also reported the presence of 
genes for specific phobias on the chromosome 14 of human. In the sample analysis in 
present study Glossophobia patients were showing highest comorbidity with Height 
phobia and the other comorbidities in decreasing orders were Fight phobia> Water 
phobia> Loneliness phobia> depression etc. (Histograms, CI7, CI8, and C20), all the 
mentioned phobias are specific in nature which have their causative loci mostly on 
chromosome 14, on the same chromosome some locus/loci for social phobia are also 
reported to be present (Gelernter et al. 2004). Besides, the comorbidity with depression 
in the considerable number of Glossophobics is also reported by Ballenger et al. 1998. 
Our results are strengthening their conclusions showing that perhaps the genes for 
depression are located in one of the chromosomes where the gene/genes for this phobia 
is/are present. 
These pedigree studies directly and linkage exhibited indirectly by comorbidity provide 
the strong evidence that Glossophobia aggregates in families and is genetically 
influenced. The data were also analyzed to judge, the nature of gene/genes (whether 
dominant or recessive, autosomal or sex linked etc.) It was observed that 30 pedigrees 
out of 49 in community sample and 31 pedigrees out of 47 in general sample were such 
where both of the parents were non-phobics (normal) but in their progenies the 
Glossophobics were present in sufficient numbers. This condition suggest that these 
parents were normal but having the suppressed (recessive) mutation gene/genes in their 
genomes which were expressed in immediate next generation where in 19 pedigrees of 
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community sample these were transmitted in 02 and 11 pedigrees in 03 subsequent 
generations. In general sample 27 pedigrees were transmitting it in 02 and 04 pedigrees 
for 03 generations. These observations are in favour of the recessive ness of the 
causative genes for Glossophobia. Further strength to this view is given by those 
pedigrees (19 out of 49 in community and 16 out of 47 in general sample) where out of 
two, at least one parent was sufferer, they were having m their progenies the rates of 
sufferers and normal children roughly 1:1 much like the result of the cross between 
homo and heterozygotes. An overall ratio of sufferer and non-sufferers percentage in 
community sample is 46.87%:53.12% due to consanguinity effect (more homozygosity 
of recessive mutants) and in general sample this ratio is 31.97%:69.26%which is quite 
close to a ratio generally exhibited by recessiveness of any trait. 
Though the present data shows that both types of sufferer parents (males and females) 
transmit this disorder to both types of children but the transmission from mother was 
observed in 101 cases as compare to transmission from father which was observed in 53 
cases in community sample, similarly in general sample also transmission from mother 
exceeds those of from fathers i.e. 67 versus 55 cases respectively. This condition arises 
due to the presence of higher percentage of sufferer females in both populations as 
compare to sufferer males (Table 10). That is like other types (Agoraphobia and 
Specific phobia). The Glossophobia gene/genes are also sex influenced not sex linked, 
which leads to more frequency of sufferer females and more maternal influence on the 
inheritance pattern. 
Significant correlations were observed between the age at onset, prevalence range 
comorbidity types and severity of symptoms of Glossophobia in both samples. It was 
observed that age at onset is inversely proportional to the severity of impairments i.e. 
lower age at onset more severe symptoms. Similarly prevalence range and 
comorbidities are directly proportional. Longer the prevalence, intense is the 
impairment, more comorbidities more serious fears which always found to interfere 
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with educational, occupational and social and personal affairs seriously. In our one 
person out of three is phobic of public speaking and an even greater proportion (almost 
one in two) in community sample is showing the same fear, all of them believing that 
this social fear has interfered a lot with their education and hindered them a lot of 
getting or keeping a better or desirable job. Using even the most conservative 
prevalence estimates available to us (14.09% in community and 3.52% in general 
population) where patients suffer from an indisputable serious form of social phobia 
with comorbidities with a number of specific phobias and depression show the 
functional impairment throughout the life. 
Despite evidence of role impairment in this phobia, only a small fraction of people 
(sufferers) ever seek professional treatment. Focused research is therefore needed to 
investigate barriers to help seeking. 
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ANALYSIS OF DATA ON PHOBIC TWINS 
The study of twins, or gamellogy, is an important aspect of biology. By 
examining twins, researchers gain knowledge of genetics and environmental factors 
that effect the growth and development of all people. Studies done on twins help to 
explain the traits that identical twins (in effect the natural clones) have in common. 
Identical twins occur when the fertilized egg or morula splits, because they come 
from both the same egg and sperm, they are exactly alike in their genetic make up 
(almost 100%) and sex (i.e. they are both males/male or female/female). Fraternal 
twins on the other hand come from both two different eggs and two different 
spermatozoa; therefore the pair can be either female/female, male/male or 
female/male. However they share a common parental environment and normally the 
same date of birth, therefore though they are called as sibs born together but they 
show considerable concordance rate in a number of physical and physiological traits 
and are likely to show approximately 50% genetic similarities. (Tables T7 to T12) 
There is speculation that a third type of twin exists, an "Identical/fraternal". 
These twins are said to be a result of a split in mother's egg after ovulation, but prior 
to fertilization. In these cases, the twins share identical genes from their mother, but 
differ in genetic make up because they came from different sperms and thus have 
differing genes from their father's. However they share more than 50% genetic 
concordances regarding all types of qualitative traits. Like fraternal twins there may 
be gender differences (and considerable discordance regarding quantitative traits 
(weight, height etc.). In all twins, however, reasons for the variation of physical and 
psychological traits include genetics, prenatal and postnatal environment, because 
no individual develops without both, a basis of heredity and influential 
environmental factors. Though traits such as eye and hair colour are considered 
purely based on genetics, but the characters including intelligence, body weight, and 
muscularity and anxiety disorders like phobias etc. are markedly influenced by both 
the genetic and envirormient factors and are reported to be multifactorial (Gelemter 
et al. 2001, 2002, 2003, 2004). Our studies on phobic twins also confirm their 
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findings. 
For this work survey was conducted in Northern Indian states for collecting 
the data on twins to find out the inheritance pattern of different phobias. Out of the 
total, only 115 twin pairs were selected who were showing the prominent symptoms 
of the phobias under consideration in the present study. Out of these 51 pairs were 
confirmed as monozygotics and 64 as dizygotic (fraternals) pairs. All of these were 
tested by semi-structured diagnostic interview based on DSM-IV-TR criteria by two 
psychiatrics (specialists on the anxiety disorders). 
Among the above mentioned pairs after thorough studies regarding the 
proper symptomlogy, prevalence and occurrence of same phobia in other family 
members, 24 monozygotic and 13 dizygotic pairs were found to be the sufferers of 
Agoraphobia, while 22 mono and 41 dizygotic pairs were showing Specific Phobia 
and only 05 pairs of monozygotic and 10 pairs of dizygotic twins were confirmed as 
the sufferers of Social Phobia. 
All of these twins were further classified according to the rearing conditions 
(whether Reared Together or Reared Apart). Necessary informations were obtained 
from these twins by personal interview, particular attention was paid on childhood 
history especially the age of onset of particular phobic disorder, their family history 
(sufferer relatives) the prevalence of particular phobia presence or absence of any 
other psychoneurotic disorder and severity magnitude of symptomology. Data 
regarding different phobias was based on the age at the time of interviews, age at 
onset of first time attack of particular phobia symptoms, the concordance and 
discordance for each symptom in the standard questionnaire (which provides the 
overall concordance and discordance for a particular phobia) are represented in the 
tables Tl to T12. 
The average percentage of concordance and discordance for monozygotic 
and dizygotic twins Reared Apart and Reared Together were calculated from the 
data for each phobia. 
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The average concordance was calculated by adding all the negative and 
positive concordances (A positive concordance is the one where both members of a 
twin pair answer same questions in 'Yes' and a negative concordance is that where 
both members answer a questions in 'No') and divide the sum by their total number. 
In the similar way average discordances were also calculated. The average percent 
concordances and discordances were calculated and utilized for calculating the 
heritabilities for each phobia type. 
Heritabilities can be defined as the proportion of the total phenotype 
variance of a condition which is caused by additive genetic variance. It is expressed 
either as a proportion o f 1' or as a percentage. Estimation of the heritability of a 
condition or trait provides an indication of the relative importance of genetic factors 
in its causation, so that the greater is the value of heritability greater is the role of 
genes. Heritability is estimated from the degree of resemblance between relatives 
expressed in the form of a correlation coefficient which is calculated using statistics 
of the normal distribution. Alternatively, heritability can be calculated using data on 
the concordance rates in monozygotic and dizygotic twins by using Holzinger's 
formula i.e. 
Heritability (H) -
% monozygotic concordance — % dizygotic concordance 
100—% dizygotic concordance 
or 
Variance of dizygotics — Variance of monozygotics 
Heritability (H) • 
Variance of monozygotics 
(Variance=discordance) 
If the monozygotics were also to present identical phenotypes, their variance 
could be zero, and the heritability one (1), m that case heredity is the sole cause of 
the trait/disorder. If on the other hand the two types of twins vary to the same extent, 
the heritability is zero; in that case all of the observed variability must be 
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environmentally determined environmental influences can be divided into two 
classes, shared and non shared (or unique) environment. Former is the one which is 
shared by siblings reared in the same family. If shared environment is influential, 
then sibling reared in the same family should be more similar (high concordance 
rate) than adopted away sibling (sibling reared apart) due to such variables as socio-
economic status and educational environment in the two different families. 
In our. data, when the concordance and discordance rates were 
compared in the monozygotic and dizygotic twins reared apart and together, 
expected differences were recorded in the form of increased discordance and 
decreased concordance rates, this shows that environmental factors also influence 
the onset occurrence and prevalence of these phobias besides the genetic factors. 
However, whether it be from similar brain wave patterns, a common 
growing environment or some unknown genes identical twins Reared Together or 
Apart seem to have some striking similarities (Concordance), beyond the obvious of 
an uncanny resemblance. 
Regarding the symtomatology for different types of phobias, considerable 
concordance was observed in the monozygotic and dizygotic twins Reared Apart 
and together (Tables T1-T12). These twins show shared common phobias and other 
psychoneurotic disorders originally thought to induce by particular environmental 
factors. Our results on monozygotic twins Reared Apart showing considerable high 
concordances for all phobias studied as compare to the discordance suggests that 
phobias are markedly hereditary. Since identical twins are genetically alike, the 
reasons for differences between them lie not in the realm of heredity but in the 
varying environmental conditions each are exposed to the different ages of onset in 
certain cases, depends upon the different time of exposed to phobic conditions met 
by different members of a twin pair. 
Fraitemal twins are as different in genetic constitution as any siblings coming 
from the same parent and thus can be as similar or different as any other brothers or 
sisters except for the fact that their similarity in age often leads them to appear more 
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genetically similar (concordant). 
The research methodologies in population genetics (Pedigree analysis etc.) 
do not tell us which genes are involved , only the relative influence of all genes (of 
multigenic traits) as opposed to environment could be evaluated opposed by 
calculating heritability, which is actually the population value of genetic influence. 
The heretabilities calculated for each phobia types are as follows: 
% monozygotic concordance — % dizygotic concordance 
Heritability (H) = 
100 —% dizygotic concordance 
Agoraphobia Twins Reared Apart = 0.213 
Agoraphobia Twins Reared Together = 0.301 
Specific phobia Twins Reared Apart = 0.358 
Specific phobia Twins Reared Together = 0.50 
Glossophobia Twins Reared Apart = 0.209 
Glossophobia Twins Reared Together = 0.482 
These values are showing that out of these Social Phobia (Glossophobia) 
shows largest difference in the heritabilities of twins reared apart and together 
indicating that the family environment affect this phobia most, while in agoraphobia 
least difference in the hertabilities showing that although it is of lower range but 
genetic effect is quite stable in this form. Regarding Specific Phobia, the genetic 
effect is found to be quite strong (high 0.3 and 0.5) and moderately stable. 
The data is also showing that maximum twin pairs are the sufferers of 
Specific Phobia especially Animal Phobia besides most of these are children, 
showing an age range between 6 to 12 years, only few pairs are above 12 years 
however they are also showing the low age of onset for their phobia. On the other 
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hand, the sufferers of Agoraphobia and Social Phobia are showing more age and 
more age of onset, these conditions confirm our data from general and community 
samples where also the sample conditions regarding the age at onset were observed. 
However it was observed that in a number of cases the members of a twin pair 
showing different ages of onset this condition originated due to different times of 
exposure of different twins of a pair to the phobic situation or object. 
Taking the family history of each twin pairs the pedigrees are constructed, to 
study the inheritance pattern and recessive or dominant. Sex linked or autosomal 
nature of causative genes. The pedigree analysis shows that genes for all the three 
types of phobias are autosomal recessive with considerable influence of female sex 
on the inheritance as was observed in the general and community sample pedigrees. 
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CONCLUSIONS 
• The sufferer versus non-sufferer ratios were lower for all phobias in the 
general population samples as compared to volunteer community 
samples, that is a prominent consanguinity effect was observed for all 
phobias due to the shared family and community environments as well as 
due to inbreeding more homozygosities in the causative genetic factors. 
• These results indicate that both, the heritable factors as well as 
environmental factors are important for inducing fears and phobias in the 
sufferers. 
• Heritabilities for Agoraphobia, specific phobia and social phobia were 
calculated in the ranges of 0.213 to 0.301, 0.358 to 0.50 and 0.209 to 
04.482 respectively. 
• The heritability values for these disorders are indicating that the genes 
are playing important roles in causing these disorders. There is no single 
gene responsible for these disorders but the polygenic nature of these 
was considered to be more suitable, with the recessive automsomal 
models with variable expressivity and low penetrance in the general 
population sample and pedigrees of twins. In community sample more 
penetrance was observed due to consanguinity effect. 
• According to our observations the liability/threshold models for 
multifactorial inheritances of all phobias could be the best fitted model 
which show the interaction of genetic and environmental factors in 
causing these disorders. 
• Low percentage of sufferer sibs (lower than 50%) in general sample and 
their higher percentage in community sample show recessiveness and 
consanguinity influenced nature of causative genes. 
• The first degree relatives of affected probands in both samples show 
increased risk of developing the same phobia as compare to II and III 
and degree relatives. 
The impact of sex on genetic risk may differ meaningfully across phobia 
subtypes. 
Sex specific genetic risk factors may exist for agoraphobia, social 
situational and blood phobia. 
More prominent and frequent susceptibilities for phobias observed in 
female sex that is women as compared to men gave higher phobia ratings 
for all types. 
A prominent heterogenity was observed in these disorders regarding the 
age of onset which is found to be much less (3 years to 12 years) for 
animal phobia and most of the specific phobias as well as enclosed places 
phobia but more (6 to 18) for Bridge and elevators and social phobia. 
Our study shows, that the Extent of impairment due to Agoraphobia 
(Bridge and elevators and enclosed places phobia) social phobia and 
blood phobia appears to be similar across the quality of life scale. 
However it was observed that various domains are differently affected in 
each of these types. 
Animal phobia is most commonly occurring among the types studied here 
and it was found more intense in younger than in older individuals. 
The genetic liability to blood/injury phobias is quite distinct from those 
of the other phobias. 
Blood phobias differ from other phobias because in this phobia exposure 
to phobic stimuli increases parasympathetic activity causing fainting in 
the suffer in contrast to sympathetic activities in other phobias. 
Loci that contribute to susceptibility of phobias are identified indirectly 
by the co-morbidities among different phobia types. 
Certain environmental & situational specific (like height phobia) are 
found to be commonly co-morbids to Agoraphobia indicating the linkage 
relation in the causative genes on Chromosome 14p. 
It was observed that the maximum co-morbidities of bridge and elevators 
and enclosed places (Agoraphobia) were exhibited with specific phobias 
154 
(height, water etc.) showmg the presence of at least few susceptibiHty 
loci for both in 14"' chromosome, as was reported by earlier workers. 
However most of loci of agoraphobia subtypes were reported on 3"* 
chromosome, and that of social phobia on 16"' chromosome. 
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